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A New Development in 
THE LEA METHOD OF FINISHING 


Ad-Lea-Sive as the Foundation for LEA COMPOUND 


It’s spreading like wildfire—this use of Ad- 
Lea-Sive as a precoat for sewed buffs and 
polishing wheels. It makes Lea Compound 
adhere more firmly. Time out for com- 
pound application and for making new 
setup wheels is greatly reduced. 
tion is stepped up. 


Produc- 


At New Haven they use Ad-Lea-Sive and 


then Lea Compound on a felt wheel in- 
stead of a 120 aluminum oxide polishing 
wheel. They report not only considerable 
time saved but an even finer finish. 
Why not look into the merits of this most 
recent of Lea developments—Ad-Lea-Sive 
the precoating of sewed buffs and polish- 
ing wheels to increase your production? 
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During the past few months, serious shortages, of 
certain metals and salts used in electroplating, have 
arisen. For years American industry has been fa- 
vored with a bountiful supply of materials used in 
electroplating, and labor economy was viewed as 
being far more important than material economy. 
This was just the opposite of the condition existing 
in many countries in Europe, where extreme material 
economy was practiced and is being practiced at 
the expense of labor economy. 


The American electroplating industry, undeniably, 
has been careless in the use of plating chemicals. 
Solutions have been discarded without great effort 
to refine them or restore them to proper working con- 
dition. Analytical control of solutions is being done 
fundamentally to keep the solutions in proper work- 
ing order rather than to enable most economical use 
of the materials. 

It is time that general use be made of analytical 
control with the setting of standards of concentra- 
tions that are median between maximum operating 
efficiency and maximum material efficiency. There 
is little difference, for example, between the operat- 
ing efficiency of a nickel plating solution containing 
30 ounces per gallon of single nickel salts in com- 
parison with a solution containing 40 ounces per 
gallon, and the drag-out from the solution of higher 
concentration is proportionately greater. 

Likewise, drag-out losses from pickling or acid 
dipping solutions, alkaline cleaning solutions, cyan- 
ide dips, etc., are, in many cases, unduly high due 
to lack of control or carelessness in adding replen- 
ishing chemicals. Many shops make a practice of 
adding to the cleaning bath, for example, every 
day or every other day, rather than making addi- 
tions according to analysis of the cleaner. Cases 
have been observed where the concentration 
of cleaners was built up to the saturation point and 
actual accumulation of solid cleaner in the botiom of 
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the tank was observed. With the exception of the 
desire to obtain special properties, such as high 
conductivity for high speed electrocleaning, properly 
balanced cleaners should not require concentrations 
much in excess of 6 ounces per gallon, and as a 
matter of fact, in many cases detergency is decreased 
at higher concentrations of the detergent. 

The operation of acid dips and pickles is still too 
empirical and too few shops employ analytical con-. 
trol for pickling solutions. Our country is fortunately 
blessed with large deposits of sulphur, and pyrite, 
from which sulfuric acid is made, is readily avail- 
able, but these supplies are not inexhaustible and 
future considerations should demand more economi- 
cal use of acids. Economical use will require the 
selection of the most efficient concentration, the con- 
trol of the concentration to prevent excessive drag- 
out from unduly strong solutions, and the use of in- 
hibitors to obviate unnecessary attack upon the base 
steel and corresponding waste of acid. 

Another approach to increased material economy 
This 
practice is rather extensively used for the expensive 
metals, such as rhodium, silver, and gold. The use 


is the more widespread use of reclaim rinses. 


of reclaim rinses for cheaper metals, such as zinc, 
nickel, chromium and cadmium will result in marked 
lowering of material costs as well as to contribute to 
our national economy. 

The wasting of metal by unnecessarily high drag- 
out is just as bad as throwing sheets of metal away 
that may be of extreme importance to armament. 
The use of reclaim rinses for the newer high speed 
concentrated solutions is obviously more important 
than for the older type of less concentrated solutions. 

Design engineers can assist greatly in reducing 
drag-out losses, particularly for cup-shaped objects, 
by providing holes and drains in the object. which 
will allow ready draining of the parts on transfer 
from one bath to another. 





Technical Developments of the Year 1940 


By NATHANIEL HALL and G. B. HOGABOOM, JR. 


THEORETICAL: One of the most am- 
bitious treatments of the flow of current 
through an electrolyte, from the mathe- 
matical standpoint was presented by Kas- 
per’ and included a detailed exposition and 
discussion of the flow of current through an 
electrolyte when the electrodes are parallel 
planes, concentric cylinders and concentric 
spheres, the whole leading up to a con- 
sideration of the current flow in finite sys- 
tems. Problems involving various elec- 
trodes were solved by the author and the 
effect of polarization on the metal distribu- 
tion was explained. In the fourth part of 
this paper, the distance required between 
anodes and cathodes of various shapes for 
uniform distribution of current was deter- 
mined. 

These observations have been extended 
to practice in large scale plating of round 
wire with zinc. In one case the wire is 
midway between flat insoluble anodes 4 
inches apart. The current distribution is 
uniform within 1% even if the wire is con- 
siderably displaced from the center line. 
In another article, Beaver? explained the 
fundamental principles, forces and particle 
motion developed in the different shapes of 
burnishing barrels. In the case of the long 
and narrow type of barrel, the author 
claimed that unless the barrel is loaded 
almost full, when run at high speed the parts 
are thrown out of the burnishing mass 
and the finish is obtained by impinging or 
impact rather than by pressure. Tinseled 
finish or semi-pitted appearance, it was 
claimed, is generally due to too small a 
quantity of burnishing materials and too 
great a barrel speed, 

Pray and Faust! discussed the chemistry 
of electropolishing, its limitations and gen- 
eral considerations from the results of work 
done at Battelle Memorial Institute. They 
concluded that high polarization invariably 
accompanies polishing. Polishing results 
from selective removal of elevations while 
the depressions remain passive. The polar- 
ization film is thinnest on the elevations 
and consequently they dissolve with high 
efficiency. 

Petrocelli® determined the 
cathode polarization values of copper in 
sodium cuprocyanide solutions of various 
concentrations and Tracy* presented his con- 
clusions, as a result of research in con- 
nection with the formulas of the cyanide 
complexes of copper, zinc and cadmium, 
that the formulas of the cyanide complexes 
in the cyanide plating solutions are 
NasCu(CN);, NaeZn(CN), and Na.Cd 
(CN), In solutions not strongly alkaline 
such as brass and bronze, the copper nitrate 
titration was considered to give the most 


anode and 


2 


accurate and consistent results, titrating 
both the free cyanide and the cyanide com- 
bined wih the zinc. The silver nitrate titra- 
tion using potassium iodide indicator was 
found best with highly alkaline solutions 
such as cyanide zinc, giving the total cyan- 
ide, 

Glazunov, Starosta & Vondrasek!2* sug- 
gested a mechanism for the deposition of 
metal on non-conducting surfaces in close 
proximity to the region of primary dis- 
charge. The mechanism was stated to be 
due to the primary discharge of a complex 
cation and this uncharged particle then 
migrated a short distance before the second 
decomposition process deposited the metal. 

Ryan & Heinrich® studied the passivity 
of chromium and formulated a theory ac- 
cording to which the atoms on the face of 
each unit cube of chromium share the elec- 
trons in their outermost orbits in such a 
way as to bring about a stable condition. 
The passivity of the metal was attributed 
to this complementary relation. 

Peirce & Bartells* investigated the cor- 
rosion of galvanized stock watering tanks 
and found a startling correlation between 
the tin content and corrosion, which they 
explained on theoretical grounds, to be due 
to the fact that the tin is present in a tin- 
zinc alloy as free tin in the grain boundaries, 
accelerating the corrosion of both the zinc 
and the iron base. 


CORROSION PREVENTION:  Hudson® 
discussed the results of experiments of the 
Corrosion Committee set up jointly by the 
Iron and Steel Institute and the British 
Iron and Steel Federation and recommended 
a procedure for surface preparation which 
involved thorough descaling of the material 
prior to application of the first priming 
coat of paint, either sand or shot blasting 
or kindred process, or alternatively by pick- 
ling. Weathering, followed by hand cleaning 
was not recommended except in_ special 
If pickling is adopted, a finishing 
dip in dilute phosphoric acid is probably 
best. The article discussed the failure of 
paint applied over mill scale. Painting with 
linseed oil over the hot steel as it came 
from the mill had been tried for descaling 
and was not considered satisfactory as a 
substitute for the recommended methods. 

Sand blasting has an advantage over 
pickling in that it can be carried out in 
the field, otherwise it was found that there 
is little to choose between the two processes 
as regards to results obtained. The com- 
mittee recommended the duplex pickling 
process which involves removal of the scale 
first in dilute sulfuric acid, after which the 
work is rinsed and dipped for a few minutes 
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in a hot 2% phosphoric acid solution at 
85°C. On removal, the article is allowed 
to dry without rinsing. Phosphoric acid 
could be used for the scale removal but is 
more expensive than sulfuric acid. The 
work is painted as soon as dry. This proc- 
ess was introduced by Dr. H. B. Footner. 

Tests on various paints showed a life 
on exposure stands of 2.3 years on samples 
that were not specially primed. When lead 
chromate was used as a primer this was 
increased to 3.2 years and with red lead 
to 3.6 years. The choice of finishing coats 
was not on the whole so important as the 
priming coats. Red iron oxide paint seemed 
to head the list but not in all cases, In 
cases where maintenance may be inefficient 
or incomplete, such as might be due to 
inaccessibility, or if maintenance cost must 
be kept low, the use of the low alloy steels 
such as copper bearing, should prove more 
economical than ordinary steels since the 
average life of a paint on the former is 
appreciably greater. 

Bablik'! investigated the zones of iron- 
zinc alloys and the effects of temperature 
of galvanizing and the geometry of the sub- 
strate on these zones, also considering the 
effects of aluminum and tin, 

Some phases of hot galvanizing were 
presented by Imhoff. In one article’ he 
listed among the factors involved in the 
production of a satisfactory job on galvan- 
ized steel sash, the use of steel of proper 
hardness to prevent warping, proper clean- 
ing, pickling, fluxing, galvanizing, drainage 
and adequate mechanical support. Allow- 
ance must be made for the thickness of the 
coating. In another article’’, the same 
author discussed the factors affecting the 
life of hot dipped zinc coatings including 
the effects of weight of coating, purpose or 
use of coating, kind of base metal, purity 
of materials, corrosion conditions, adher- 
ence of coating, service required, time of 
exposure, surface conditions, thickness of 
coating, method of manufacture and duc- 
tility of coating. The author pointed out 
an interesting difference between the ideas 
of weight and thickness. A thin coating 
irom a bath saturated with iron may weigh 
more than a thicker coat of pure zinc. To 
obtain the most satisfactory life from a zinc 
coating, all the above factors should be con- 
sidered by the layman when ordering work 
coated, 

Again’ he discussed the method of hot 
tinning gray iron castings using two or 
three pots in sequence and zine ammonium 
chloride in the amount of 5 lbs. per gal- 
lon of water as the flux. 


The subject of corrosion prevention of 
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iron and steel was treated in various pat- 
ents granted during the year. A method 
of rustproofing consisting of application of 
2 water suspension of an insoluble chro- 
mate, then drying, removing the film by 
brushing and finally lacquering or painting 
was patented by Thompson & Bristol?!. 
This process was also claimed to be effec- 
tive on zine. Curtin?? formed a protective 
film of iron oxides by oxidizing the surface 
with oxygen at a temperature between 300° 
and 650°C., and subsequently treating with 
a dichromate solution. 

Mankowich!* published results of his 
tests of the corrosion of cadmium and zinc 
deposits under strictly marine conditions, 
using 3% sodium chloride solution and con- 
tinuous immersion for the purpose. The 
results showed that under these conditions 
cadmium was superior to zinc. For mild 
marine exposure they were the same if the 
unsightly appearance of the zinc did not 
matter. 


Baermann!* studied plated coatings, par- 


ticularly copper, brass, nickel and chro- 
mium, in relationship to the protection 
offered zinc base die castings. The effects 


of running water on these coatings were 
determined. 

Halls'? tabulated the results of tests on 
the durability of various synthetic coatings 
on zinc base die castings which were pre- 
treated by chemical and mechanical means, 

| including the different types of chromate 
and phosphate treatments. The chromate 
and phosphate finishes gave a much im- 
proved bond for subsequent enamel. Chro- 
mate finishes gave even better results than 
phosphates but were more difficult to con- 
trol. All data were summarized in tables. 
Tests were made under hot and cold humid- 
ity conditions, salt spray and open weather 
conditions. 


The corrosion prevention of magnesium 
and its alloys was the subject of a number 
of patents. Frasch!® patented a _ process 
comprising anodic oxidation in caustic alkali 
solution followed by a vitrifying treatment 
with a solution of a silicate. Fischer and 
Richter’? claimed an anodizing process us- 
ing a solution of caustic soda, soda ash, 
cyanide and sodium tungstate. Buzzard1* 
subjected the anodized film to an immersion 
in a solution of dichromate and manganese 
sulfate and various other combinations. In 
another patent’®, he claimed the use of a 
solution of dichromate and sulfate for 
anodizing. 

Thompsen & Ward2?° patented a method 
of protecting aluminum from corrosion, 
comprising immersion in a solution of hydro- 
fluosilicate and hydrofluosilicic acid plus an 
accelerating metal salt, after which the sur- 
face was subjected to the action of a solu- 
tion of chromic acid, phosphoric acid, oxalic 
acid or mixtures of these. 
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ELECTROPOLISHING: In the paper 
of Pray & Faust! discussed previously, the 
authors stated that, fundamentally, a solu- 
tion that would bring about the polariza- 
tion and solution of the elevations while 
the recesses remained passive was neces- 
sary for electropolishing. More is required 
. however for commercial success. The bath 

must have good throwing power to handle 
f intricate designs without the use of in- 
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tricate or unwieldly cathodes and the solu- 
tion must be simple and applicable to the 
particular kind of work being polished. The 
difference between electrolytic and mechani- 
cal polishing is that in the former, the sur- 
face is leveled by preferential solution of 
the elevations while, in the latter, the high 
spots are flowed or removed, the cold work- 
ing thus changing the nature of the surface, 
characterized by a ‘“pseudo-amorphous” 
layer. 

In electropolishing, deep scratches are not 
removed. It was emphasized that the proc- 
ess is essentially a “finishing” operation 
rather than a “roughing” operation, to use 
mechanical polishing equivalents. Promisel, 
in a paper on the subject?7, and others, 
suggested that the process be called “elec- 
trosmoothing” instead of “electropolishing.” 
Tour** covered the subject from 1915-1940 
with an excellent abstract of the patent 
and other literature, following which he 
discussed the Blaut-Lang process of elec- 
tropolishing and the claims and limitations 
of the other processes. The Blaut-Lang 
process uses a solution of sulfuric and 
hydrofluoric acids. Further work has de- 
veloped a process using phosphoric and 
sulfuric acids, described further in another 
article by the same author*4, the concen- 
trations varying with the type of alloy be- 
ing treated. An installation consists of a 
lead lined tank with cooling and heating 
coils. Copper racks are used and 6-12 volts 
are required for a current density of 1-5 
amperes/sq. in., the process taking 4-10 
min. on the average. A special barrel has 
been developed for bulk work which will 
take 1,000-2,000 amperes and requires 12-16 
volts, it was claimed. The same author 
treated the Blaut-Lang process briefly in 
another article?®. 


Lippert?* outlined the available informa- 
tion on electrolytic polishing of stainless 
steel, which is very little. An important 
application is the polishing of refrigerator 
shelves. A solution of concentrated citric 
and dilute sulfuric acids is used. The 
solution is held in a lead lined tank 33’ x 
5’ x 3’ and is heated to a comparatively 
high temperature with electric immersion 
heaters. Direct current is supplied by a 
7,500 ampere/12 volt motor-generator set. 
The current density for most work is of the 
order of 0.5-1.5 amperes/sq. in. 


Electropolishing is stated to be not a pana- 
cea but complementary to mechanical polish- 
ing, in the writer’s opinion. The final finish 
obtained electrolytically is definitely related 
to the condition of the original surface. The 
process accentuates defects such as pits, 
scratches, etc. and serves therefore as an in- 
spection method. Thus, frequently the elec- 
trochemical treatment can serve as a prepara- 
tion for mechanical polishing. Starting with 
a good dense rolled or drawn surface, the 
electrolytic finish is bright and specular, On 
rough surfaces such as castings the finish is 
bright but diffuse. This same process is also 
discussed by Feild & Clingan?®. 

Uhlig?® described a process using gly- 
cerine and phosphoric acid. The maximum 
polish on 18-8 was obtained in a solution con- 
taining 42% phosphoric acid, 47% glycerine 
and 11% water, all by weight, at 100°C. 
or higher with a current density of at least 
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0.1 amperes/sq. in, Other high boiling ma- 
terials soluble in phosphoric acid and con- 
taining one or more hydroxyl groups also pro- 
duced practical electrolytes. 

Schaefer*® reviewed the literature of 
anodic polishing of metals for metallographic 
examination. 


MECHANICAL POLISHING: As usual, 
very little was published during the year on 
the subject of mechanical polishing. Power” 
discussed the causes of high polishing costs. 
Walton*® covered the types and grades o/ 
abrasives, Tests for uniformity of size with 
tables and the operations usually employed 
for finishing various articles were treated in 
this paper. 

Seeley! patented a _ greaseless buffing 
compound comprising a mixture of shellac, 
rosin, diethylene glycol and abrasive. 

Pinner*? studied the effect of base metal 
polishing on the character of subsequent 
nickel plates and concluded tentatively that 
scratch elimination was not definitely neces- 
sary to prevent the formation of a poorly 
corrosion resistant nickel deposit. A cer 
tain amount of fine grain work using a 
grease lubricant was found to be of major 
importance. 


CLEANING: Hermann & Mitchell®! dis- 
cussed sand blasting and tumbling, rolling 
and burnishing for the purpose of cleaning 
metals using air sand blasting machines, 
centrifugal blasting machines, tumbling bar- 
rels, etc. 


Powney & Wood*? measured the effects of 
alkalies and surface active agents on the 
electrophoretic mobility of mineral oil dis- 
persions. It was learned that with alkalies, 
the mobility increases with the pH, With 
wetting agents there is a critical concentra- 
tion at which the mobility is a minimum. 
The variations with temperature, chain length 
of the wetting agents and the effects of 
added elecrolytes were also investigated. 

Bellinger®*> discussed various silicates and 
compared them with other alkalies, and sug- 
gested them as desirable additions to the 
ordinary cleaning compounds. Rinker®" dis- 
cussed various types of films encountered in 
metal cleaning and LoPresti*® covered the 
influence of hardness in water on drying and 
cleaning material costs. 

Cleveland*® listed the factors which con- 
trol the choice of a cleaner, the improved 
type of which will contain three basic ele- 
ments: (1) an alkali, (2) a surface tension 
depressant and (3) a high efficiency soften- 
ing agent. This article gave curves for pH 
values and conductivities of various alkalies 
at different concentrations. 


Dodd*? patented a material which when 
added to an alkaline cleaner would prevent 
the formation of a stripping film on metals 
being cleaned if chromic acid should be 
transferred to the cleaner by means of racks, 
etc, Among such materials were furfuralde- 
hyde, dextrose, starch and sucrose. 

Darsey & McVey** received a patent on 
a cleaning emulsion containing a petroleum 
derivative such as kerosene plus an alkali 
soap, such as triethanolamine oleate soap 
and water which was to be followed by a 
phosphate treatment. 
















































Anderson & Reinhard** studied the effect 
of alkaline cleaning on the adherence of 
subsequent copper deposits on zine base die 
castings. Excellent photomicrographs show- 
ed diffusion layers and separation of the 
deposits from the base metal. The authors 
concluded that to control blistering, the con- 
tact of the zinc base alloy with the alkaline 
cleaner must be held to a minimum. 

West*4 reverse current 
cleaning to prevent the formation of various 
films, among which were mentioned copper 
and magnesium compounds, non-adherent 
non-ferrous metal deposits such as copper, 
tin, lead, zinc and materials such as decom- 


recommended 


posed soaps, wetting agents, etc. 


BARREL FINISHING: 


cussed the mechanism 


Mann*’ = dis- 
of ball burnishing 
and gave details as to speeds of rotation, 
balls, soaps, types of barrels and other data. 
Beaver explained the theoretical aspects 
of burnishing barrel design? 46 and_ the 
finishing of plastics*? **. In connection 
with the latter, he pointed out an essential 
difference between the barrel finishing of 
metals and of plastics, namely that in the 
case of the latter the finishing material is 
1/3 or ™% as heavy as the plastic. Some 
typical formulas were given for the final 
waxing or finishing operation, for example 
% |b. of beeswax, 1.5 lbs. of carnauba wax 
and | gal. of pure turpentine, Four to six 
ounces of the wax are used to one bushel 
of average new pegs, which weigh approxi- 
mately 24 lbs. 


The same author discussed soap and 
hard water*® in connection with their use 
in barrel finishing of metals. For each grain 
of hardness per 100 gallons, 2 oz. of the 
average tallow base soap is required for re- 
duction. Since hardness of water varies and 
different amounts of soap are therefore re- 
quired for softening, any general recom- 
mendation of a given quantity of soap ad- 
dition per barrel load would be guesswork. 
The author recommended the addition of 
tetrasodium pyrophosphate to eliminate lime 
soap curds and also a wetting agent for free 
rinsing. 

In other articles, the same author dis- 
cussed sodium silicate additions to prevent 
surface attack and etching of soft metals and 
to enable free rinsing in cold water®®, barrel 
liners and barrel designs of various kinds®?, 
barrel finishing of stainless steel®?, and un- 
loading and loading of barrels®* 54, in the 
last of which an interesting labor saving 
device for loading burnishing materials into 
the barrel was described, involving an air 
ejector which, at 40-50 lbs./sq. in. pressure 
returns as much as 1,000 lbs. of burnishing 
material to the barrel in 10-11 minutes. 


A process and compound for polishing 
plastics in a barrel was patented by Lupo, 
which consisted of the use of an abrasive 
material consisting of granular fibrous bases 
such as wood fragments or sawdust im- 
pregnated with a vehicle such as a mixture 
of wool grease, petrolatum, red oil, mineral 
cutting oil, etc. and a powdered abrasive 
bonded thereto. Lupo also was issued a 
patent®® on a tumbling material consisting 
of material such as vegetable ivory, absorp- 
tive fibrous fragments such as sawdust, etc., 
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together with an abrasive material and lubri- 
cating and adhesive vehicles. 


PICKLING: A new Belgian process 
known as the “deLattre” process was de- 
scribed®? for pickling ferrous metals in a 
mixture of sulfuric and hydrochloric acids 
at 50°-55°C. Ferrous sulfate is crystallized 
out when it accumulates to 326-394 g./l. 
The process has the advantage of hydro- 
chloric acid pickling speed without the 
losses in acid due to the formation of iron 
chloride. There are no waste acid disposal 
problems, The solution contains 1-2 mols 
of hydrochloric acid and 1 mol of sulfuric 
acid. A special inhibitor consisting of gela- 
tin peptonized by hydrogen chloride is used. 

Loutrel®® discussed the use of ferric sul- 
fate plus hydrofluoric acid for pickling stain- 
less steel. The ferric sulfate was claimed 
to passivate the metal, thus readily con- 
trolling attack by acids. It forms ferric 
fluoride which acts as a reservoir for the 
small concentration of hydrofluoric acid re- 
quired to dissolve the scale and it oxidizes 
the lower oxides in the scale to the higher 
ones more readily soluble in hydrofluoric 
acid. 

A patent was granted to Dubpernell & 
Soderburg®® on a dip for brightening metals 
of the cadmium-zine group, containing 
chromic acid and a sulfate with a ratio of 
less than 20:1 or with a chloride ratio of 
less than 12:1 or with a nitrate ratio of less 
than 10:1. The chromic acid content may 
be from 25 g./l. to saturation. The film 
may be removed with acid. In another 
patent the film is removed with caustic 
soda®, 


A method of removing scale from ferrous 
metals by contacting them with a fused 
alloy of lead with at least 0.5% sodium at 
elevated temperatures was patented by Vin- 
cent-Daviss*'. 

Wood®? patented a method of removing 
scale from copper base alloys, using a solu- 
tion of hydrochloric acid, an oxidizing agent 
to oxidize the copper to the cupric state 
and, as an activating agent, one of the 
chlorides of calcium, iron, magnesium and 
aluminum. 

A’ few acid pickling inhibitors were pat- 
ented during the year, among them being 
one consisting of a thiourethane compound 
such as N-phenyl butyl thiourethane®* and 
another comprising a substance of the group 
constituted by the alkylthiocyanates and 
aralkylthiocyanates, such as methyl thiocya- 
nate, for example*+. 


COATINGS—General: Zapffe & Faust® 
published the results of experiments in con- 
nection with the effect of hydrogen on de- 
posits, They showed that lifting, blistering 
and possibly poor adherence ‘may be caused 
by absorbed hydrogen effusing through steel 
basis metals at ordinary temperatures and 
the occurrence of these defects is especially 
favored by heating. Effusion of gas is also 
a cause of gas pits because it is difficult for 
metal ions to deposit over small holes 
through which the gas is continually es- 
caping. Hydrogen adsorption was shown to 
be severe during cathodic cleaning in either 
acid or alkaline solutions. 
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Mathers & Guest"® studied the effects of 
glycerine in plating baths and found that 
this material increased the throwing power 
of acid zine baths within a wide range of 
current densities and the deposit was im- 
proved in quality. On other metals, the 
effect was not so favorable. 

Tests performed by Oplinger®?, showed 
that paint and lacquers may be baked on 
plated die castings successfully at 250°- 
325°F. without blistering. If heated at 
325°F. for two hours or more, diffusion will 
take place regardless of the precleaning 
methods. 

Deposition from thiosulfate solutions was 
investigated by Gernes, Lorenz and Mon- 
tillon®’. They found that all nickel de- 
posits contained a minimum of 22% sulfur, 
cadmium deposits also contained sulfur, but 
only about 5%, and copper and zinc deposits 
were apparently pure metals. The results 
led to the recognition of a new type of 
cathodic reduction which causes the deposi- 
tion of a compound in metal-like form. Pos- 
sible mechanisms during deposition were 
indicated. 

Pionetelli®® studied the effect of rotation 
and showed that just as in the case of 
electrodeposition, rotation of the cathode 
also resulted in improved immersion or 
cementation deposits. 


COATINGS 
scribed a full automatic plating machine for 
cadmium plating condensers. 

Mathers & Guest studied glycerine foots 
as a brightening agent for cadmium solu- 
tions?! and found that it gave a much 
brighter deposit than goulac. They recom- 
mended the use of 10-50 g./l. with a cur- 
rent density of 23-42 amperes/sq. ft. 


Cadmium: Steinberger®® de- 


COATINGS—Chromium: 
discussed the chromium plating of molds for 
plastics manufacture. A thickness of 0.001” 
was deposited, the best solution for the pur- 
pose being the 53 oz. chrome solution with 
a sulfate ratio of 100:1. This was considered 
preferable to the 33 oz. solution because of 
better throwing power, slightly brighter fin- 
ish and heavier concenration which min- 
imized sulfate ratio changes. 

The harmful effects of iron in chromium 
plating solutions were described by Eck- 
ardt™® and the addition of 3 g./l. of sodium 
or ammonium fluoride was recommended to 
render the iron harmless. The fluoride was 
effective up to 20 g./l. of iron. 

Van der Horst** described a process for 
plating large pistons and diesel engine cyl- 
inders with a porous chromium deposit 
which holds lubricating oil and can be 
readily honed. Racking was a real problem 
since as much as 20,000 amperes might be 
used on one piece of work. 
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COATINGS — Copper and Alloys: The 
effects of annealing and intermittent plating 
on the structure of heavy nickel and copper 
deposits were studied by Cuthbertson’’. In 
the case of the copper, it was found that 
the intermittent plating caused semi-dis- 
continuities in the structure, but the prac- 
tical effect of this was not easy to\ determine. 

Stoddard** developed a method of strip- 
ping copper from zinc base die castings in 
which alternating current was employed in 
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a solution of 200-500 g./l. of chromic acid 
with a sulfate ratio of 100:1 at 20°-25°C. 
and 7-14 amperes/sq. dm. The zinc sur- 
face was reactivated after the stripping op- 
eration by immersion in a solution contain- 
ing 10 g./l. of hydrochloric acid at room 
temperature. Phillips’™® investigated the 
effect of moving cathodes on copper deposi- 
tion from the acid bath and found that the 
allowable current density is increased with 
the rate of travel. In a still bath an increase 
in the temperature resulted in a great in- 
crease in the allowable current density. 


A patent was issued to Greenspan*® *! on 
a bright copper solution which contained as 
a typical formula, 100 g./l. of copper sul- 
fate, 20 g./l. of ammonium sulfate and 80 
cc./l. of diethylene triamine, operated at 
60°C. and 40 amperes/sq, ft. average. The 
patent claimed the use of alkyl amines and 
also an anti-pitting agent. 


Two solutions for depositing copper 
alloys were patented by Sklarew and Cina- 
mon. One was a solution’? containing cop- 
per, zinc and tin salts, cyanide, trisodium 
phosphate, rochelle salt, and sodium carbon- 
ate which deposited a gold colored alloy of 
the above three metals, The other was a cyan- 
ide solution’® containing copper, cobalt and 
tin salts, the first two as cyanides or car- 
bonates and the last as stannate together 
with various additions for conductivity and 
brightness, giving a white, corrosion re- 
sistant, hard, reflective deposit of copper, 
cobalt and tin. 


COATINGS—Gold: Kushner discussed in 
detail*® the subject of gold plating includ- 
ing the preparation of solutions. An inter- 
esting method for completely dissolving a 
gold anode when preparing a solution elec- 
trolytically was described, involving placing 
a fine mesh stainless steel basket under the 
anode in contact with the anode bar, on 
which the gold fragments fall from the anode 
and from which they dissolve. The author 
also suggested the use of aluminum instead 
of the usual zine and caustic soda in a con- 
centration of 8 oz./gal. instead of 20-30 
oz./gal. of sodium or ammonium chloride 
in the anode compartment of the salt water 
gold unit®®, 

In another articles’, he discussed the 
changes in composition during operation of 
a gold bath, the structure and color of pure 
gold deposits and the controlling factors. 
Slight differences in the color of gold, it 
was pointed out, are easily distinguishable 
because gold reflects light in tnose wave 
lengths to which the human eye is most 
sensitive, normally in the yellow range. 

Young & Herschlag** investigated the ef- 
fects of agitation, current density, tempera- 
ture and pH on the composition of the 
alloys deposited on a rotating cathode from 
a cyanide gold solution containing gold, 
silver, copper and nickel. They found that 
an increase in agitation increased the gold 
content, decreased the silver and had no 
effect on the other metals. An increase in 
temperature resulted in an increase, then 
a decrease in the gold, the reverse for the 
silver, increase in the copper and decrease 
in the nickel content. Increasing the cur- 
rent density resulted in an increase in the 
silver and copper, slight decrease in the 
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gold and no effect on the nickel. An in- 
crease in pH caused an increase in the 
gold and copper, a decrease in the silver and 
little change in the nickel. 

Mason*® patented a method of removing 
gold from copper and alloys and zinc, com- 
prising the use of reverse current in sulfuric 
acid of specific gravity 1.65 below 100°F., 
the solution containing when fresh, a small 
amount of chromic acid or single nickel 
salts. 

Oldam*®® discussed the source of me- 
tallic losses in gold plating, due mainly to 
drag-out, inadequate equipment and _ poor 
operation. 


COATINGS—Hndium: New data were 
presented by Fink & Lester’4 on the effecis 
of various additions to the indium sulfate 
solution. Boric acid and aluminum sulfate 
decreased the grain size. Caustic soda gave 
deposits of poor quality. The best bath con- 
sisted of 0.10 M. indium sulfate, 0.30 M. 
sulfuric acid, 0.0173 M. aluminum sulfate 
together with 0.0075 g./l. of gelatin, op- 
erated at 26°C. with a current density of 
0.0325 amperes/sq. cm. 


COATINGS—Iron: Richards®! described 
the restoration of iron articles by electrode- 
position of iron in Germany. The solution 
used was the ferrous chloride bath. The addi- 
tion of potassium chloride and boric acid 
was said to improve the character of the 
deposits. 


COATINGS—Lead: Mathers & Schwartz- 
kopf®? studied the deposition of lead from 
acetate solutions. They recommended a so- 
lution containing in grams per liter, 10 of 
lead acetate, 12-16 of sodium acetate, 2 of 
acetic acid and 0.4-0.6 of glue with 34 
drops of cresol dissolved in caustic soda to 
smoothen the deposit, A current density 
of 1.2 amperes/sq. dm. may be used and 
the deposit was claimed to be sufficiently 
adherent for soldering. 


COATINGS—Nickel: Roehl®* published 
the results of a series of tests to determine 
the efficacy of various etching methods in 
the preparation of various base metals prior 
to nickel plating. The Ollard and a modi- 
fied Ollard test for adherence were tried. 
With metals of commercial purity, the ad- 
hesive force may approach or exceed the 
tensile strength of the metal in the case of 
nickel deposited on clean steel surfaces. 
For etching nickel-molybdenum steel, the 
use of reverse current in 25% by weight 
sulfuric acid at 200 amperes/sq. ft. for 5 
minutes at room temperature was effective. 
For cast materials of the same alloy, treat- 
ment at 500 amperes/sq. ft. was required. 

Cuthbertson?* found that annealing of 
heavy nickel deposits which had been pro- 
duced by intermittent plating, resulted in 
brittleness. 

Burdick®* patented a strip for nickel and 
the like coatings from a ferrous base, con- 
sisting of concentrated nitric acid and a 
chlorine compound soluble in the acid, the 
ratio of nitric acid to chlorine being equiva- 
lent to that of 0.03-0.10 grams of sodium 
chloride in 100 cc. of nitric acid. This strip 
was claimed to be quantitative and to re- 
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move 50 mg./sq. in, of nickel in 5 minutes. 

Bright nickel occupied the minds of a 
number of individuals. Maurer®* described 
the cycle and equipment for full automatic 
bright nickel plating and Spencer®® cov- 
ered the methods of cleaning and plating 
in the cycle used in what is believed to be 
the largest bright nickel plating tank in 
the world, at the Chevrolet Motor Co., divi- 
sion of General Motors Corp. Raub and 
Wittum®® examined about 100 organic com- 
pounds for their effect in brightening nickel 
deposits, obtained from a nickel sulfate, 
chloride solution. Aliphatic and aromatic 
compounds were divided into weak and 
strong brighteners and an attempt was made 
to correlate organic structure with bright- 
ening effects, A translation of this article 
by Meyer appeared in Metal Finishing®®. 

New brighteners for nickel solutions were 
patented during the past year. Brown’® 
claimed soluble organic compounds con- 
taining the group —SO.N=, such as sul- 
fonamides and sulfonimides in concentra- 
tions of from 0.1 g./l. to saturation, Lind, 
Harshaw and Long!®® claimed an amino- 
polyaryl methane compound in which at least 
one amino group is attached to an aryl group 
and a naphthalene sulfonate. Ballay'®' pa- 
tented the use of 1-20 centigrams per liter 
of albuminoid material selected from the 
group consisting of egg and blood albumin 
stabilized with nickel sulfate solution. 
Brown also claimed the use of an arsonic 
acid!®2 such as phenylarsonic acid. 


COATINGS—Rhodium: The literature on 
this subject was surveyed by Weisberg'®* 
and experimental data on the rhodium sul- 
fate solution were discussed, Curves and 
tables were given showing the effect of vari- 
ations in temperature, acidity and cur- 
rent density on cathode efficiency. The 
minimum free acid content for the sulfate 
solution was shown to be 3%. 

Kushner described methods of rhodium 
plating’®*, especially at the Bart Labora- 
tories where reflectors are plated in what is 
said to be the largest tank of its kind in 
the world, holding about 1,300 gallons of 
rhodium solution. Because of the size, glass 
or ceramic tanks could -not be used‘ and 
hard rubber lined steel was employed. 
Chemically pure lead was also used in- 
stead of the usual platinum anodes. Ap- 
proximately 100 dollars worth of rhodium 
is deposited on a 5 ft. reflector, it was 
claimed. 


COATINGS—Silver: Simon & Lumley?”® 
studied the deposition of silver at high 
current densities, using a special apparatus 
for plating the inside of food can bodies. 
As an example of the solution, they listed 
62 g./l. silver and 60 g./l. free potassium 
cyanide at 175°F. They found that the cur- 
rent density may be increased by increasing 
the silver, cyanide, temperature and agita- 
tion, Under favorable conditions a current 
density of at least 200 amperes/sq. ft. was 
found practical at from 4.5-7.5 volts with a 
cathode efficiency of 60-70%. 

Weder'® patented a process for pro- 
ducing adherent silver deposits on copper 
electrical contact points by first depositing 
a film of mercury electrolytically, using a 
solution of mercuric chloride, sodium cy- 











anide, ammonium chloride and water. 

Liebetanz!°® described the disadvantages 
of earbon disulfide as a brightener in silver 
plating solutions, Thiocarbamic acid deriva- 
tives, which do not develop ammonia, were 
recommended as brighteners. These in- 
cluded thiosemicarbazide and the monoethyl 
ammonium salt of the monoethylthiolthiono- 
carbamic acid. 

Weiner'’* obtained bright deposits of 
silver from solutions containing sodium thio- 
sulfate, sodium bisulfite and sodium sul- 
fate. The bisulfite was added to prevent 
oxidative decomposition of the silver thio- 
sulfate complexes. 


COATINGS Tin: Bauch investigated 
the conditions of operation of the sodium 
stannate bath'®® and learned that bivalent 
tin causes porous and blistered deposits. 
When the caustic soda content was held 
above 1 oz./gal. the anode behaviour was 
more nearly constant, especially with addi- 
tions of 2 oz./gal. of sodium acetate. A 
high initial current density was required 
to film the anodes and prevent them from 
dissolving as stannous tin. It was found 
desirable to lower the current density after 
film formation to obtain high anode effi- 
ciency. Presence of bivalent tin was shown 
by the low potential, The best procedure 
was to use a non-conducting tank lining to 
eliminate galvanic action which caused for- 
mation of stannous tin. 

Sullivan & Pavlish!'” described their pa- 
tented!!! solution for producing a cold im- 
mersion tin deposit on copper and _ brass, 
which contains sodium cyanide, stannous 
chloride and caustic soda in amounts pre- 
ferably of 50.0 g./l, 5.0 g/l. and 5.6 
g./l. respectively. A 30 minute immersion 
was claimed to deposit 0.00001” of tin. The 
deposit could also be heated to diffuse the 
coating into the base metal after which 
another immersion coating could be applied. 
The cost of immersion tin on sheets was 
estimated to be of the order of 10 cents per 
100 sq. ft. This process was also described 
by Higgins?!2. 

Barrett & Wernlund'!* were granted a 
patent on an alkaline stannite plating solu- 
tion containing as a smoothening agent, a 
hydrophilic polyvinyl compound such as 
polyvinyl alcohol. 

Vollmer!'* patented a process of detinning 
tin plate by immersion in a solution of 
sodium metanitrobenzoate, etc. and caustic 
soda, after which the tin was plated out on 
suitable cathodes. Another process for strip- 
ping tinplate was patented by Robinson''’, 
involving immersion in a solution of stannic 
chloride with sufficient free hydrochloric acid 
to produce a pH of —0.27. 


COATINGS—Zinc: Bray & Morral'®*® 
studied addition agents in the electrodeposi- 
tion of zinc. They found that amines of low 
number of carbon alkyl radicals showed 
tendency toward good addition agent prop- 
erties. The nitrogen content of the amine 
per liter of solution must be controlled. The 
length of the organic radical attached to 
the amine was also found to have a decided 
influence. 

A patent was issued to Hubbell & Weis- 
berg'!® covering an electroplating solution 
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containing zinc and an excess of ammonia 
over that required to form the zinc tetram- 
mine compound, using high current densi- 
ties such as 500-1000 amperes/sq. ft. The 
solution was prepared by leaching ore or 
sal skimmings from hot galvanizing plants. 

Lyons!!? claimed that electrogalvanized 
coatings on wire were more uniform than 
hot dipped coatings and longer life was to be 
¢ xpected of the former. 

Smith!!6 in a discussion of the operating 
conditions and control of bright cyanide 
zine solutions considered the nitric acid 
bright dip to be better than the peroxide 
and sulfuric acid or the chromic acid and 
sodium sulfate dips. 

Among the patents were one to Hull*!* 
for a brightener for cyanide zinc solutions 
consisting of an oxyheterocyclic compound 
from the group of piperonal, etc, plus a 
protective colloid such as gelatine, gum 
arabic, etc., and another to Westbrook!*° 
for a brightener consisting of a compound 
containing a methylenedioxyphenyl group, 
also with the addition of a metal from the 
iron group. 


Hull!21,145 described the effect of mag- 
nesium and calcium as control agents for 
zinc anodes. The addition of 0.18% mag- 
nesium, for example, to the zine anode, re- 
duced the anode efficiency from 100% to 
about 84%, the result being that the anode 
and cathode efficiencies of the cyanide zinc 
solution become approximately equal and 
the metal content is kept from rising. The 
author also received a patent'?* on the 
addition of calcium to the anode. 


PLATING NON-CONDUCTORS:  Re1#4 
described a method of plating on baby shoes, 
including some unorthodox procedures for 
cleaning, metallizing and plating. 

Schore!*° outlined the preparation of elec- 
trolytic deposits on non-metallics, including 
acid-proofing of the base, bronze coating for 
conductivity, striking in a silver solution for 
improving conductivity and the like. Ex- 
amples of procedures for busts, placques, 
plaster casts, baby shoes, flowers, etc. were 
given. 

Bayard'*® discussed the various meth- 
ods of making plastics electrically conduc- 
tive, among them being metal spraying, cath- 
ode sputtering, metal evaporation and chem- 
ical reduction of silver'?®, 

Walker was granted a patent’?* on the 
use of an immersion treatment of a plastic 
surface in a solution of stannous chloride 
before metallizing by the silver reduction 
method, in order to improve the adherence. 

The improvement in the conductivity of 
the bronze powder film often used for metal- 
lizing was claimed in a patent granted to 
Ruben!27, involving exposure of the coating 
to a reducing acid vapor, namely hydro- 
chloric acid vapor. 


WETAL COLORING: There were very 
few developments in this large field and 
these were mainly in connection with the 
black coatings on iron alloys for which a 
number of patents were granted, Walen 
& Wilbur!*° blackened ferrous alloys using 
the caustic soda-nitrate mixture in two stages 
with a lower temperature in the first solu- 
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tion. Zapf'°2 went them one better, using 
three stages in his patent claims, with pro- 
gressively higher temperatures. He also 
claimed the addition of phosphates, iodates 
and iodides to the caustic soda-nitrate baths, 
Malcolm'*! received a patent on a process 
using a water solution of caustic soda, sulfur 
and phosphoric acid, which was claimed 
to coat the steel black with a corrosion 
resistant coating. 

Kushner! discussed the theory of light 
rejiection, refraction and absorption and the 
coloring of metals, in a series of articles, 
He gave a formula for coloring silver light 
green by the use of reverse current in a 
solution of: potassium perchlorate, 5 grams; 
potassium iodide, 30 grams; iodine, 2 grams; 
ammonia, 40 cc.; and water, 1 liter, at 7 
volts, The film produced was a form of 
silver iodide. A blacker color on zinc than 
that produced by black nickel was claimed 
by immersion in a solution of 2 oz. of am- 
monium molybdate, 4 oz. of ammonium 
chloride, 1 6z. of boric acid, 1 oz. of potas- 
sium nitrate and 1 gallon of water at 180°F. 
for a few seconds. 

Crocker, Crosby and Clappier were grant- 
ed a patent'®® on a process of producing 
colored oxide coatings on nickel and nickel 
alloys by exposing to a heated oxidizing 
atmosphere. 

Brill’*+ patented a method for coloring 
zinc black, consisting of first treating with 
a solution of a heavy metal sulfate to de- 
posit an immersion film, followed by im- 
mersion in a buffered molybdate solution 
at about pH 5. 


TESTING AND CONTROL: Hardness 
testing was treated by various authors, 
Milligan!** discussed devices for grading 
bonded abrasives, which were fundamentally 
Rockwell hardness testers. Hemingway'** 
described his method for grading bonded 
abrasives using an ordinary Rockwell tester. 
The results have been used for the selec- 
tion of proper stones for superfinishing but 
the method, it was claimed, could easily be 
adapted to other operations when bonded 
wheels are used. Harris!*® also described a 
grader called the “Gillette Abrasive Stone” 
comparator which was developed at the Gil- 
lette Safety Razor Co. 

Peters & Knoop'*® measured the hardness 
of metals in thin layers by indentation with 
a pyramidal diamond crystal. For a chrom- 
ium plate, 0.001” thick, they showed that the 
results were not affected by variations in 
the hardness of the base metal. 

Mahla'*® determined that there was no 
direct relationship between stresses in cop- 
per deposits and hardness, after studying 
the relative internal stresses using x-ray pat- 
terns. In deposits made at low temperature, 
temperature was shown to be a_ greater 
factor than current density in determining 
the stress, while at high temperatures, cur- 
rent density was the principal factor. 

A cathode ray oscillograph was used as 
an indicating instrument to measure the 
polarization of electrodes by Hickling*’, 
thus eliminating the usual difficulties of 
reproducibility of electrodes, minute cur- 
rents, presence of depolarizers, indirect re- 
cording of current and extensive apparatus 
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all of which are experienced with the 
chanical oscillograph. 

Brenner!** studied the concentration gradi- 
ents of the cathode film by freezing the film 
ter a steady state of deposition had been 
-eached, Layers were then machined off 
for analysis. The tests showed that agita- 
uion reduced the thickness of the cathode 
film and lessened the metal concentration. 
Increased temperature showed very little 
change. 

Graham & Read**® developed a new 
method for sampling the film of electrolyte 
immediately adjacent to a plating electrode, 
consisting of drilling a small hole through 
the electrode and slowly siphoning through 
this hole while the plating operation was in 
progress. Variations in acid concentration 
were found to affect the cathode film more 
than changes in copper concentrations, when 
using an acid copper bath. 

Springer 148 examined critically the meth- 
ods for measurement of metallic brightness, 
particularly that of plated coatings. A photo- 
metric method was described which was 
based on the measurement of diffusely re- 
flected light from an incident angle of 45°. 
. Shirley?#° described an ultra-violet exam- 
ining apparatus for detection of flaws on 
surfaces, and Gebert!*! discussed the testing 
of deposits for porosity, describing a modi- 
fied ferroxyl solution to be sprayed on the 
article. The solution consisted of 15 grams 
agar, 6 grams potassium ferricyanide, 60 
grams of sodium chloride, 1 liter of water 
and 250 ce. of ethanol. It was contained in 
a jar placed in a water bath and kept at 
120°F., and was sprayed with compressed 
oxygen rather than compressed air because 
the latter may contain some iron dust. The 
number of blue spots visible in two minutes 
were used as a measure of the porosity. 
This test was claimed to be quicker than 
the salt spray and non-destructive to the 
article being testeu. 

Devices for testing the surface tension of 
solutions were discussed by Hall*** and by 
Hartshorn’54, The former described a sim- 
ple capillary rise surface tension apparatus 
which was constructed, using a broken ther- 
mometer stem, and reproduced nomographs 
which eliminated the calculations usually 
required for the conversion of experimental 
data to dynes per cm., both for the stalag- 
mometer and for the capillary tube. 


Buser42 patented a method of determin- 
ing the weight of coating on tin plate in 
which the tin was stripped anodically in an 
electrolyte containing hydrochloric acid, po- 
tassium iodide and an iodine liberating agent 
of the group of oxidizing agents, and the 
liberated iodine was titrated with thiosul- 
fate. 

Anderson, & Manuel'4? developed an elec- 
trolytic chromium plate thickness tester 
based on the principle that the ampere sec- 
onds required to anodically dissolve a given 
small area of chromium plate are directly 
proportions] to the thickness. The moment 
the area has been stripped, the potential of 
the metal changes sharply. A solution of 
normal trisodium phosphate and normal 
sodium sulfate was recommended as the 
electrolyte. 


Blum & Olson recommended?** that for 
the chromium thickness spot test, hydro- 


chloric acid of specific gravity 1.180 + 0.002 
at 60°/60° should be used instead of con- 
centrated C.P. hydrochloric acid since the 
latter varies in strength and results have 
consequently not been consistent. The recom- 
mended strength corresponds to a normality 
of 115+0.2 N. which may be checked by 
titration. 

Brenner*®! compared various reagents for 
the dropping tests for zinc and cadmium 
thickness determination and suggested a 
solution of 200 g./l. of chromic acid and 
27 g./l. of sulfuric acid, At 70°F. each 
second is equal to 0.0000098” of zinc and 
0.0000133” of cadmium. 

McNabb & Heiman*®? studied the free 
cyanide analysis in brass plating solutions. 
The Pan method which assumes free cyanide 
to be all the cyanide in excess of NaCu(CN)s 
and NaZn(CN); is reproducible it was found, 
if the carbonates, ammonia, temperature, 
pH, etc, are carefully controlled. The au- 
thors suggested that a brass solution is 
a mixture of NaCu(CN)s, NasCu(CN)s, 
Na.Zn(CN), and Na,ZnO, and _ possibly 
other complexes such as the zinc ammine. 

Gillies & McNabb*** proposed a method 
of determining silver in silver cyanide solu- 
tions after removing the cyanide with sul- 
furic and nitric acids, by titrating with 
standard potassium iodide using ceric am- 
monium sulfate and starch as indicators. The 
results were said to compare favorably with 
the Volhard method using standard thiocy- 
anate. 


FINISHING ECONOMICS: Bregman*® 
discussed the determination of costs of bar- 
rel and still tank plating, using various 
tables of operating costs for a variety of 
plating shops and a breakdown of expendi- 
tures per dollar of sales. He concluded 
that prices for electroplating work should 
be 2.5 times the total direct labor. The 
factor can be used for all still plated decora- 
tive work. In barrel plating very little 
labor is required but a long dwell in the 
tank. Heavy nickel deposits require in- 
clusion of the cost of the metal. Breaking 
down the costs of barrel plating the cost was 
found to be 2.08 cents per lb. using a 100 
lb. capacity barrel, and including the op- 
erations of burnishing before and after 
plating and a sawdust tumble for bright 
nickel finish. For white nickel and cad- 
mium plating, the cost would be about 1.04 
cents per lb. because only half the man 
hours are required. 

In another article?5*, the same author 
gave comparisons between the bids of dif- 
ferent job shop platers for finishing various 
plumbing fixtures. On one item, a fountain 
head or bubbler, bids varied from 20 cents 
to $1.75 each for refinishing by nickel and 
chromium plating. In a third article*®’, he 
showed the wide difference between a job 
plating price set by hard purchasing prac- 
tice and by a practical time study. A plater 
who had been receiving 9 cents per piece 
for a job found he could not do it for 
less than 12 cents figuring both by the 
methods involving multiplying the total di- 
rect labor by 2.5 and the polishing cost 
by 3. 

Power?® claimed that high polishing costs 
were due, not so much to incorrect methods 
of performing the actual operations as to 
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the selection of the wrong polishing mate- 
rials and to unsatisfactory practice in the 
setting-up of the whecls and recommenda- 
tions were given for most efficient opera- 
tion. 

Beckwith*®* discussed the sources of 
losses in the plating room especially those 
due to inefficient use of labor. The author 
gave an interesting example of an inter- 
mittent spray rinse after nickel plating on 
a full automatic machine. The rinse was 
controlled by a solenoid valve and was fed 
back into the plating solution to make up 
evaporation losses. The drag out cost 
dropped from 12 dollars to 50 cents per 
day. 

Lyons'7 estimated the hourly cost. of 
applying 0.45 oz./sq. ft. of electrozinc on 
12 gauge wire to be $17.01 and the cost 
per ton to be $7.09. 


MISCELLANEOUS: Haynes'®® presented 
a new graphical method for estimating the 
wattage and number of lamps required for 
particular applications in his discussion of 
the use of incandescent lamps as a source 
of radiant heat. Test procedures were out- 
lined and the results and limitations of 
the process were discussed. 

Sumner!®° described an experimental pro- 
cedure for the anodic deposition of oleo- 
resinous lacquers which are used for or- 
dinary food can linings. An emulsion of 
the lacquer in sodium aluminate solution 
was employed. The paper discussed the 
mechanisms of the deposition and the struc- 
ture of the deposit. The deposit was pro- 
duced by coagulation of negatively charged 
lacquer particles at the anode. The process 
was particularly adapted to lacquering afte1 
fabrication. 

Dyktor!*! discussed the health hazards 
common to the electroplating industry and 
gave methods for their elimination, mainly 
by adequate ventilation. Russell'®? also 
presented the subject, listing symptoms and 
effects of exposure to various materials used 
in metal finishing. Methods of control 
were described. 

Walter’®’ determined the characteristics 
of oxide coatings on aluminum produced in 
the sulfuric acid solution with various con- 
centrations of the acid. These tests in- 
cluded hardness, dielectric properties, dye- 
ing properties and corrosion resistance, The 
nature of the oxide films produced anodic- 
ally on aluminum alloys were also described 
by Roehrig**+. 

Fadgen'®® outlined the waste disposal 
procedures at the Trenton Division of the 
Ternstedt Mfg. Corp. Cyanide solutions 
are treated with sulfuric acid until pH 4 
is reached and the evolved hydrocyanic acid 
gas is diluted with sufficient air before 
discharge through the stack so that a toxic 
condition is not present. The sulfuric acid 
addition is automatically stopped if the com- 
pressors which supply air for dilution of 
the hydrocyanic acid gas are stopped. All 
treatments and tests are conducted from 
outside the treatment room, 

Wernlund & Sunick'®* were granted a 
patent on a method of cyanide waste dis-: 
posal in which the cyanide content is re- 
duced below 4 ppm by treating under alka- 
line conditions with materials such as sulfur 
and slaked lime. 








Lamme'!* patented a method of removing 
plating salts from crevices of plated articles 
by subjecting to a chlorinated solvent such 
as trichlorethylene. 


Ewing & Jernstedt'®* studied the cathodic 


treatment of 
solutions to prevent tarnishing. 


copper in beryllium sulfate 


They found 


that the addition of 3-5 grams of boric acid 
per liter to a solution of 34 g./l. of beryl- 


lium 


sulfate nearly neutralized with am- 


monia, aids in forming a transparent. and 


colorless film. 


The film prevents oxidation 


in air at elevated temperatures and tarnish- 


ing due to sulfur fumes. 
conditions for 
ma. 
using 7% tin 


The recommended 
were 50-100 
4-6 minutes at pH 5.5-5.9 
93% lead anodes. The film 


deposition 
sq. ft. for 


o 


is dried thoroughly and heated a few min- 


- utes 


26 


39 


40. 
41. 


42. 
43. 


at 275-300°C 


BIBLIOGRAPHY 
H. Pray & C. L. Faust. Iron Age. 145, 
33-7 (Apr. 11, 1940) 
H. LeRoy Beaver. Prod. Fin. 5, 28-32 (Jan. 
1940) 
W. M. Peirce & G. C. Bartells. Metals & 
Alloys. 11, 42-4 (1940) 
d G. Tracy. Monthly Review, A.E.S. 
27, 195-201 (1940) 
M. A. Ryan & H. Heinrich. Trans. Elec- 
trochem, Soc. 77, 121-36 (1940) 
J. V. Petrocelli, Trans. Electrochem. Soc. 
77, 49-57 (1940) 
C. Kasper. Trans. Electrochem. Soc. 77, 
275-84, 363-81 (1940); 78, 243-72 (1940) 


J. C. Hudson. Iron & Steel, 13, 111-3 (1940) 


13, 158-9 (1940) Iron Age. M5, 28-31 (Feb. 
15, 1940) 

W. G. Imhoff. Steel. 106, 47-8 (Jan. 8, 
1940) 

W. G. Imhoff. Prod. Fin. 5, 24-6, 28, 30, 32, 
4, 36 (May 1940) 

H Bablik. Metal Fin. 38, 486-8, 530-1, 


585-6, 632 (1940) 


E. E. Halls. Prod. Fin. $, 52-61 (Nov. 1940) 
A. Mankowich Monthly Review, A.E.S. 
27, 833-9 (1940) 

H. Baermann. Z. Metallkunde. 31, 284-7 
(1939) 


38, 641-4 (1940) 


W. G. Imhoff, Metal. Fin 
J 2,196,161 (Apr. 


J. Frasch. U. S. Pat. No. 
2, 1940) 


J. Fischer & W. Richter. U. S. Pat. No. 

2,197,611 (Apr. 16, 1940) 

R. W. Buzzard. U. S. Pat. No. 2,203,670 

(June 11, 1940) 

R. /, Buzzard. U. S. Pat. No. 2,206,028 
2, 1940) 


(July 
J. S. Thompson & H. K. Ward. U. S. 
Pat. No. 2,213,263 (Sept. 10, 1940) 


J. S._ Thompson & H. F. Bristol. U. S. 
Pat. No. 2,236,064 (July 2, 1940) 

L. P. Curtin. U. S. Pat. No. 2,210,850 
(Aug. 6, 1940) 

T. W. Lippert. Iron Age. 145, 22-6 (Jan. 
ll, 1940) 

S. Tour Iron Age. 145, 56-60 (May 23, 
1940) 

S. Tour. Steel. 106, 72, 74 (June 17, 1940) 
A. L. Feild & IL C. Clingan. Steel 106, 
54, 56, 64 (Apr. 22, 1940) 

N. E. Promisel, Monthly Review, A.E.S. 
27, 443-8 (1940) 

H. H. Uhlig. Trans. Electrochem. Soc. 78, 
43-50 (1940) 

H. R. Power. Machinery. 4, 125-8 (Mar. 
940) 

S. F. Walton. Monthly Review, A.E.S. 27, 
841-51 (1940) 

Cc. C. Hermann & R. W. Mitchell. Iron 


1940) 
Trans. 


Age. 145, 54-7 (Mar. 7, 
J. Powney & L. J. Wood. 
Soc. 36, 57-63, 420-6 (1940) 
E. A. Anderson & C. E. Reinhard. Monthly 


Faraday 


Review, A.E.S. 27, 175-83 (1940) 

A. C. West. Monthly Review, A.E.S. 27, 
263-6 (1940) 

K. P. Bellinger. Monthly Review, A.E.S 
Z7, 267-74 (1940) 

T. K. Cleveland. Monthly Review, A.E.S. 


27, 432-42 (1940), Metal Fin. 38, 479-82 (1940) 


S. R. Dodd. U. S. Pat. No. 2,186,523 (Jan. 
9, 1940) 

Darsey & McVey. U. S. Pat. No. 2,208,524 
(Tuly 16, 1940) 

E. C. Rinker. Metal Ind. 38, 20-21 (1940) 
P. J. LoPresti. Metal Ind. 38, 87-90 (1940) 
PB. E. Seeley. U. S. Pat. No. 2,200,726 (May 
14, 1940) 

W. L. Pinner. Proc. Amer. Electropl. Soc., 
136-43 (1940) 

C. Schaefer. Metal Ind. 38, 22-6 (1940) 


S. Tour. Metal Fin. 38, 308-12 (1940) 


P... = 
1, 1940) 
H. LeRoy Beaver. Prod. Fin. 5, 42-6 (Feb. 
1940) 

H. LeRoy Beaver. 
44 (Mar. 1940) 

H. LeRoy Beaver. Prod. Fin. 5, 48-53 (May 
1940) 

H. LeRoy Beaver. Prod. Fin. 5, 40-2, 44, 46, 
48, 50 (June 1940) 38-9, 42-4 (July 1940) 
H. LeRoy Beaver. Prod, Fin. 5, 34-8 (Aug. 
1940) 

H. LeRoy Beaver. Prod. Fin. 5, 20-2, 24, 26, 
<8 (Sept. 1940) 


Mann. Iron Age. 146, 48-51 (Aug. 


Prod. Fin. 5, 36-9, 42, 


H. LeRoy Beaver. Prod. Fin. 5, 70-6 (Oct. 
1940) 

H. LeRoy Beaver. Prod. Fin. 5, 30-2 (Nov. 
1940) 

H. LeRoy Beaver. Prod. Fin. 5, 34, 36, 38-9, 
42-3 (Dec. 1940) 


J. Lupo, Jr. U. S. Pat. No. 2,062,671 (Dec. 
1, 1936), Reissue 21,432 (Apr. 23, 1940) 

J. Lupo, Jr. U. S. Pat. No. 2,185,262 (Jan. 2, 
1940) 
Steel. 107, 40-2, 44, 
. F. Loutrel, Jr. 
(1940) 
G. Dubpernell & K. G. Soderberg. U. S. 
Pat. No. 2,186,579 (Jan. 9, 1940) 

G. Dubpernell & K. G. Soderberg. U. S. 


75-6 (Sept. 2, 
Metal Fin. 


1940) 
38, 645-6 


Pat. No. 2,194,498 (Mar. 26, 1940) 

( A. Vincent-Daviss. U. S. Pat. No. 
2,188,930 (Feb. 6, 1940) 

M. L. Wood. U. S. Pat. No. 2,211,400 


(Aug. 13, 1940) 
M. W. Harman. U. 
(May 21, 1940) 


S. Pat. No. 2,201,488 


P. F. Felkers. U. S. Pat. No. 2,203,649 
(June 4, 1940) 

C. A. Zapffe & C. L. Faust. Proc. Amer. 
Electropl. Soc. 1-20 (1940) 

F. C. Mathers & W. J. Guest. Trans. 


Electrochem. Soc. 78, 67-71 (1940) 
F. Oplinger. Proc. American Electropl. Soc., 
70-7 (1940) 


D. C. Gernes, G. A. Lorenz & G. H 
Montillon, Trans. Electrochem. Soc, 77, 
1-27 (1940) 

R. Pionetelli. Trans. Electrochem. Soc. 77, 
83-92 (1940) 

A. W. Steinberger. Prod. Fin. 5, 30-2, 34, 
%, 38 (June 1940) 

F. C. Mathers & W. J. Guest. Trans. 
Electrochem. Soc. 78, 173-4 (1940) 

A. '. Logozzo. Monthly Review, A.E.S. 


27, 11-21 (1940) 
W. Eckardt. Z. Metall. u. Schmuckwaren. 
Fabr. Verchrom. 19, 15 (1938) 
H. Van der Horst. Metal 

(1940) 

A. W. Logozzo. Metal Fin. 38, 579-84 (1940) 
A. W. Logozzo. Proc. Amer. Electropl. Soc., 
136-43 (1940) 

J. W. Cuthbertson. Trans, Electrochem. Soc. 
77, 93-111 (1940) 
W. B. Stoddard. 
77, 271-3 (1940) 


Ind. 38, 76-8 


Trans. Electrochem. Soc 


W. M. Phillips. Proc. Amer. Electropl. 
Soc. 87-9 (1940) 
L. Greenspan. Trans. Electrochem. Soc. 


78, 175-8 (1940) 


L. Greenspan. U. S, Pat. No. 2,195,454 (Apr. 


1940) 
L. Cinamon & S. Sklarew. U. S. Pat. No. 
2,198,365 (Apr. 23, 1940) 
S. Sklarew & L. Cinamon. U. S. Pat. No. 
2.216.605 (Oct. 1, 1940) 
C. G. Fink & R. H. Lester. Trans. Elec- 


trochem. Soc. 78, 179-201 
J. B. Kushner. 


(1940) 
Prod. Fin. 5, 30-2, 34, %6, 


38-9 (Sept. 1940) 

J. B. Kushner. Prod. Fin. 5, 78-87 (Oct. 
1940) 

J). B. Kushner. Prod. Fin. 5, 42-50 (Nov. 
1940), 16-18, 20, 22, 24, 26, 2, 3 (Dec. 
1940) 

. B. F. Young & V. E. Herschlag. Metal 
Ind. 38, 194-6 (1940) 

S. R. Mason. U. S. Pat. No. 2,185,858 
(Jan. 2, 1940) 

P. A. Oldam. Monthly Review, A.E.S. 27, 


683-8 (1940) 

E. T. Richards. Metallwaren-Ind. u Gal- 
vanotech. 38, 87 (1940) 

F. C. Mathers & J. B. Schwartzkopf. Proc 
Am. Electropl. Soc. 120-3 (1940), Metal Fin. 
38, 533-6 (1940) 


E. J. Roehl. Iron Age. 146, 17-20 (Sept. 26, 
1940), 30-34 (Oct. 3, 1940) 

FE. F. Burdick. U. S. Pat. No. 2,200,486 
(May 14, 1940) 

E. Raub & M. Wittum. Z. Elektrochem. 


4, 71-82 (1940) 
W. M. Mever. Metal Ind. 
315-7, 429-32 (1940) 


38, 206-8, 210, 


F. A. Maurer. Monthly Review, A.E.S., 
27, 346-56 (1940) 

A. G. Spencer. Metal Ind. 38, 197-200 
(1940) 

H. Brown. U. S. Pat. No. 2,191,813 (Feb 
27, 1940) 

R. Lind. W. JT. Harshaw & K. E. Long 
U. Pat. No. 2,198,267 (Apr. 23, 1940) 


M. Ballay. U.S. Pat. No. 2,208,657 (July 23, 
1940) 


METAL FINISHING, 


107. 
108. 


109. 


110. 


116. 


129, 


148. 
149. 


H. Brown. U. S. Pat. No. 
13, 1940) 

M. Weisberg. Fin. 38, 587-9, 647-50 
(1940) 

J. B. Kushner. Metals & Alloys, 11, 137-40 
(1940) 

A. C. Simon & J. T. Lumley. Proc. Amer. 
Electropl. Soc. 91-5 (1940) 

R. Liebetanz. Oberflaechentech. 17, 25 
(1940) 

R. Weiner. Z. Elektrochem. 45, 757-9 (1939) 
W. J. Weder. U. S. Pat. No. 2,195,231 (Mar. 


2,211,535 (Au 


Metal 


26, 1940) 
F. Bauch. Proc. Amer. Electropl. Soc. 112-9 
(1940) 


J. D. Sullivan & A. E. Pavlish. Met. & 
Alloys, 1, 131-4 (1940) 
J. D. Sullivan & A. E. Pavlish. U. S 


Pat. No. 2,159,510 (May 23, 1939) 
B. J. Higgins. Steel. 107, 50-52 (July 29, 1940) 
H, J. Barrett & C. J. Wernlund. U. S. 
Pat. No. 2,211,251 (Aug. 13, 1940) 

A. Vollmer. U. S. Pat. No. 2,200,782 (May 
14, 1940) 


R. T. Robinson. U. S. Pat. No. 2,208,138 
(July 16, 1940) 
C. W. Smith. Monthly Review, A.E.S., 


27, 255-61 (1940) 
E. H. Lyons, Jr. 
78, 25-35 (1940) 

R. O. Hull. U. S. 


Trans. Electrochem, Soc 


Pat. No. 2,196,588 (Apr. 


9, 1940) 

J. P. Hubbell & L. Weisberg. U. S. Pat. 
No. 2,200,987 (May 14, 1940) 

L. R. Westbrook. U. S. Pat. 2,218,734 (Oct. 
22, 1940) 

R. O. Hull. Monthly Review, A.E.S. 27, 
747-53 (1940) 

R. O. Hull. U. S. Pat. No. 2,214,331 (Sept 
10, 1940) 


A. Glazunov. O. Starosta & V. Vondrasek 
Z. physik. Chem. A. 185, 393-9 (1939) 
A. V. Re. Metal Ind. 38, 82-3 (1940) 


E. Schore. Metal Fin. 38, 434-7 (1940) 


J. J. Bayard. Metal Ind. 38, 255-6, 259 
(1940) 

S. Rubin. U. S. Pat. No. 2,211,582 (Aug. 
13, 1940) 

B. F. Walker. U. S. Pat. No. 2,214,646 (Sept 
10, 1940) 


J. B. Kushner. Prod. Fin. 5, 9-11, 14, 16, 17 


(Jan. 1940), 32-4, 36, 38 (Feb. 1940), 46-8, 
50 (Mar. 1940), 34-6, 38-9, 42 (Apr. 1940), 
38-9, 42-6 (May 1940), 66-8, 70, 72 (June, 


1940), 14-6, 18, 20, 22 (July 1940), 26-8, 30, 32 
(Aug. 1940) 
E. A. Walen & F. W. Wilbur. U. S. Pat 


No. 2,192,280 (Mar. 5, 1940) 

V. T. Malcolm. U. S. Pat. No. 2,202,531 
(May 28, 1940) 

G. Zapf. U. S. Pat. No. 2,217,586 (Oct. 8, 
1940) 

C. G, Crocker, G. K. Crosby & R. R 
Clappier. U. S. Pat. No. 2,206,392 (July 
1940) 

O. Brill. U. S. Pat. No. 2,219,977 (Oct. 2, 
1940) 

E. L. Hemingway. Iron Age. 145, 30-2 (Apt 
25, 1940) 

D. H. Harris. Iron Age. 146, 32-8 (Aug 
22, 1940) 

L. H. Milligan. Iron Age. 146, 50-2 (Sept 
19, 1940) 


N. Hall. Prod. Fin. 5, 52-65 (June 1940) 
A. Hickling. Trans. Faraday Soc. 3%, 364-9 
(1940) 
_ we 
27, 511-21 
N. J 
55-60 
S. Buser. U. S. 


Shirley. 
(1940) 
Gebert. 


Monthly Review, A.E.S 


Monthly Review, A.E.S. 27, 


Pat. No. 2,206,026 (July 


G. Peters & F. 


: Knoop. Met 
2, 292-7 (1949) 


& Alk ys 


A. Brenner. Proc. Amer. Electropl. S 
95-8 (1940) 
R. O. Hull. Proc. Amer. Electropl. Soc.. 


29-32 (1940) 


W. Blum & W. A. Olson. Proc. Amer 
Electropl. Soe., 25-8 (1940) 
S. Anderson & R. W. Manuel. T-ans 


Electrochem. Soc. 78, 37-46 (1940) 

R. Springer. Z. Elektrochem. 46, 3-13 (194 
H. J. Read & A. K. Graham. Trans. Ele: 
trochem. Soc. 78, 1-22 (1940) 

FE. M. Mahla. Trans. Electrochem. S:« 
77, 207-16 (1940) 

A. Brenner. Metal Ind. 38, 915 (1940) 
W. M. McNabb & S. Heiman. Ind. & Enz 
Chem. Anal. Ed. 12, 161-3 (1940), Metal Ind 
38, 260-2 (1940) 


D, M. Gillies & W. M. McNabb. Me 

Fin. 38, 377-8 (1940) 

D. S. Hartshorn, Jr. Metal Fin. 38, 47: 

(1940) 

A. Bregman. Iron Age. 145, 28-31 (Mar 
28, 1948), 44-47 (Apr. 4, 1940) 


A. Bregman. Iron Age. 146, 36-7 (july 4. 


1940), Monthly Review, A.E.S. 27, 76529 
(1940) 

A. Bregman. Iron Age. 146° 43-5 (Nov 
1949) 


(Concluded on page 10) 


January, 194! 











: HOT-DIP GALVANIZING IN 1940 


| BY WALLACE G. IMHOFF 


President of the Wallace G. Imhoff Company 


METAL FINISHING, January, 1941 





. Consultants in Hot-Dip Zinc Coating 
x (Hot-Dip Galvanizing) 
Vineland, New Jersey 
o 
) and 
: Technical Director of Research, American 
’ Hot-Dip Galvanizers Association, Inc., 903 
8 American Bank Building. Pittsburgh, Pa. 
C. 
r. 
t. GENERAL STATEMENT: shipment of pipe that has been transported The vital practical interest shown in the 
; It cannot be said that galvanizing prog- by boat, or perhaps on sheets in a ware- past year in this phase of galvanizing has 
ress and achievement moves forward only house, or on some kind of a galvanized prod- been demonstrated by the fact that dis- 
7, when new. equipment appears during the uct that has to be stored in bins, such as cussions on the amount of tin in zine coat. 
‘ year. This kind of progress is more spec- zinc-coated pole-line hardware, or small gal- ings have come up many times. Attention 
R tacular sometimes, but it may not be near vanized nails, and similar articles, has been called to the fact that a galvanized 
as important, or as vital to the industry White rust” is a white powder that bucket is never thrown away because of 
as a whole, as the final solution of some covers the surface, and while ‘it may not coating failure, and this type of coating may 
59 technical problem that has been a “thorn materially harm the article, _its presence carry not only 1.50% of tin, but also other 
in the flesh” to galvanisers for many years. does ruin its appearance. So for many metals such as cadmium, aluminum, and 
8 This adalah tuk Wie diieeed ai he aentntes years on certain kinds of galvanized prod- antimony. Still further complications arise 
ot. oa okie. di hepdip ta ucts such steps as dipping in oil, or some from the fact that the same kind of tank 
v engineering for the year 1940. product to stop corrosion, has been prac- failures have been observed on large tanks 
oft. ticed. These have not been wholly satis- without any zinc coating on them at all, 
= THE STEEL BASE IN GALVANIZING: factory for a number of reasons. So the and the failure has been traced to scale 
2 i “i ; finding of a suitable material in 1940 in rolled down in the steel when the plates 
For many years it has been known by the form of a clear, transparent lacquer*, were rolled. Yet the facts do seem to bear 
at most all galvanizers that the kind of base the same as used for toys, is indeed a valu- out the findings of Mr. Bartells, namely 
531 metal upon which a zine coating is to be able achievement of progress. The writer that over 04% of tin in zine coatings is 
g, placed, markedly affects the qualities of I believe discovered this product for the harmful, 
. the zine coating itself, its life, and the serv- galvanizing industry, if such a term can 
2, — of the product. The simplest example, be used for taking a product on the open REPAIR OF GALVANIZED COAT- 
- s 2 om that a galvanized coating on market which has been made for one field, INGS: 
a wrought am 68. base metal, is much and experimenting and testing, to find it Se ee a 
” hewving Chas * gviveniaed sein aang steel extremely valuable and useful in another. os prado, nagge rr i vital hidenese 
iv base. A review of the activities in the gal- The writer has been hunting for such a ma- the National ekuane adh salt wa adie he 
pt pene aoaey te os < nage a terial for twelve years, and the research senile more im ostinal to be able to ye pair 
— this illustration. This shoct intreduo- work done on this new lacquer at last a product which otherwise might ving 
a tion has been given to call attention to the rewarded the efforts made, in that this bags ar oie aa ~ 2 Oai 
. rags yoy oe is research work product is applied cold, by hand dipping tirely. The past year therefore has seen a 
in the field of hot-dip ga vanizing engineer- in tanks, or it can be sprayed, it dries very active interest in a new product* 
* a Me ye ey’ _— a arg oe quickly in the air, it is water clear and placed on the mackiet in the form of what 
~ ~~ ore W. Sandelin, Metallurgist of the transparent, it is thin, and it seems to fill Si aes a «ators tin 
en ne eae = . ro all the requirements of “wrapping galvan- 
ys of the resu ained Mr. Sandeli . se Be ” 3 i , 
was awarded the Wire Association Medal pene son ee ita > Just Tike 108, RUST-PROOFING TREATMENTS 
for the best paper of 1940. The title of TEMPORARY AND PERMANENT: 
; his paper is “Galvanizing Characteristics of TIN IN ZINC COATINGS: The galvanizing industry during 1940 has 
- Different Types of Steel”. The paper was . he become more conscious of temporary rust- 
” presented in Cleveland, Ohio, October 23, Another phase of hot-dip galvanizing that proofing methods, and permanent rust-proof- 
a 1940, at the meeting of the Wire Associa- rey —? a Cy ~— onpe ee agnneen ing coatings, such as offered by hot-dip gal- 
lec tion, and the findings have been made epdliee cn > gules — rs ps pits hairs vanizing. For many years the automobile 
S available starting in the November 1940 6 a eee eggs = meee? oe companies were troubled with rust-spots 
e number of Wire and Wire Products, the ee rea ed coming out through the body paint. It was 
magazine of the wire industry. meg Mesting “ as ert: Zine Taati- not until temporary rust-proofing methods 
w tute in St. Louis, Mo., April 29-30, 1940, at chine be et she a tk. 
WHITE RUST: the title of which was—‘“‘Tank Tests—Prog- lis 4. Unf ly a ally 
3 Renert”. The point of faterest and disappeared. nfortunate y; unintentiona y; 
“White Rust” has been a_ chronic 7 4 pie 2 considerable confusion developed in the hot 
76-8 troubl , i 5 much ‘value was that service specimen water lip galvanizing industry itself, and also in 
wes le that has confronted the hot-dip gal Canis idk ‘nuwe & Who ob Tong 0s Ob bo 3 dip - a ; g chy , Byprehe 
oe A Sey te oe meey re ese hd he then 04% of sete wee and mur pr the ae 
been teas a oe on sw ee zine coating, and in new tanks, the longest ; d he iti f c 
: n and steel industry, only life was 6 years, and the tin content of the C™Pared to the permanent rust-prooling 
though of course not nearly so prominent, coatings varied = to 1.50% process of hot-dip galvanizing, a very large 
- or aggravating. As a general thing “white a part of the zinc coatings never being painted 
rust” is not found on such articles as gal- * Name furnished by Merar Fintsuinc at all. ; 
vanized metalware; it general appears on a on request. The same confusion is still prevalent in 
i) 


9 








regard to the value of electroplated coatings 
as compared to hot-dip galvanized coatings. 
The outside hardware of a new home was 
electroplated, and used by mistake, com- 
pletely ruining the white paint due to 
heavy rust streaks on it after the hardware 
had been in service less than three months. 
The past year therefore has been one of 
vital interest in finding a satisfactory means 
of distinguishing between temporary rust- 
proofing methods, and permanent rust- 
proofing methods, such as hot-dip galvan- 
izing. A red ball has been suggested for 
all outside service, and a green ball for all 
inside service. Such notation is similar 
to painting of steel ends different colors, a 
method which has proven satisfactory in the 
steel industry for a number of years. 


DOUBLE BOILER FOR MELTING 
ZINC: 


In the field of new equipment, an item 
appeared in The Iron Age of May 30, 1940, 
by the above title, which described a pot 
for holding molten zinc at the Glenn L. 
Martin Co., Baltimore, Md. While this 
method of using two steel pots, the inside 
one filled with zinc, and surrounded by 
molten lead in another steel pot outside of 
the inside pot, was used for holding zinc 
for drop hammer dies, still the equipment 
was of much interest to hot-dip galvanizers. 
The idea while patented, did not appear 
new in galvanizing as a sheet galvanizing 
plant had been using the principle of two 
pots for many years. The writer had also 
suggested that the same method in 1924 
be used for heating galvanizing pots, but 
nothing was ever done about it. Mean- 
while careful study still continues in the 
combustion engineering of hot-dip galvan- 
izing furnaces. 


HYDROFLUORIC ACID PICKLING 
EQUIPMENT: 


Another new development during the past 
year has been the appearance of graphite 
pipe and heating coils* to be used for hydro- 
fluoric and nitric acid pickling. Carbon 
brick and tile are also available for the 
linings of pickling tanks to be used for 
hydrofluoric acid pickling. 


* Name furnished by Metat FinisHinc 
on request. 
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Review of Developments of 1940 in 
Electroplating Equipment 
and Supplies 


BY DR. WALTER R. MEYER 
Editor 


The following review of new proc- 
esses, materials, supplies and equip- 
ment made available to the industry 
in 1940, has been correlated from 
announcements appearing in the 1940 
issues of Metal Finishing. The New 
Equipment section of Metal Finishing 
is available to any manufacturer to 
announce, free of charge, a new prod- 
uct of interest to the plating and fin- 
ishing industries. 

Names of manufacturers or sup- 
pliers of equipment, materials or 
processes meni be gladly 
furnished to anyone upon request. 


The rearmament program resulted in 
marked increase in business on plating 
equipment and supplies, particularly for 
automatic equipment because of the desire 
for high speed production finishing. Most 
of the chemicals used in plating processes 
were available, but in certain cases, a 
marked shortage exists. For example, the 
shortage of zinc anodes to be used in zinc 
plating, has almost approached a crisis. 
Promises for delivery are only being made 
on a limited scale for short periods of 
time. 

The shortage in potassium cyanide has 
been overcome by the manufacturer of this 
chemical by two companies in the United 
States. Thiourea, used to a limited extent 
in plating and which was formerly obtained 
from Germany, is now being made by an 
American chemical company. 


New Plating and Finishing 
Processes 


Plating on WNon-Conductive Materials: 
There has been considerable interest in 
plating on non-conductive surfaces such as 
wood, plastics, leather, etc. There has 
been a marked increase in the business of 
plating baby shoes and the finishing of 
plastics for costume jewelry. The plated 
plastic jewelry is considerably lighter in 
weight than all-metal jewelry with almost 
all types of finishes available, such as gold, 
silver, oxidized finishes and chromium. 

Two processes have been announced for 
plating upon plastics. One is called 
“Metalon Encasing Process”, which is said 
to permit the plating upon smooth plastic 
surfaces, thus obviating the necessity of 
previous roughening of the plastic by me- 
chanical or chemical means. Patents have 
been granted during the year on the “Meta- 
plast” process which involves treatment of 
the plastic with a stannous chloride solu- 
tion followed by silver reduction and de- 
position upon the surface of the plastic. 
The silver deposits produced can then be 
plated further with other metals. 
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Colloidal graphite materials have been 
announced for impregnating or saturating 
fabrics and paper to render them electrically 
conductive. The materials are said to 
contain colloidal graphite, small amounts of 
hardenable organic colloid and a hardening 
agent. 


Black Oxidizing of Steel: Improvements 
have been made in various treating proc- 
esses that produce black magnetic oxide 
coatings upon iron. These black coatings 
are applied to steel to lessen reflectance, 
such as for armament parts, to reduce fric- 
tion and to give corrosion protection where 
change in dimension cannot be tolerated. 
Their corrosion protective value is usually 
further enhanced by coating with rust 
proofing oils. Two-bath finishing systems 
have been announced during the year; one 
system for example, employs treatment in 
a bath operated from 280-290° F., followed 
by a treatment in the second bath operated 
from 305° to 315° F. Single tank treating 
processes are also available. 


Plating Upon Aluminum: A process has 
been developed for plating zinc and cad- 
mium directly upon aluminum without an 
intermediate coat of nickel. It is thus 
possible to zinc plate aluminum and then 
immersion blacken the zinc to produce an 
adherent black coating upon aluminum. The 
cadmium plated aluminum coatings are par- 
ticularly advantageous for soldering, as alu- 
minum is very difficult to solder directly. 
Another development has been the brass 
plating upon aluminum without an_inter- 
mediate coating. The chief purpose of brass 
plating is to provide a suitable bond for 
adherence between the metal and _ rubber. 

A new process for plating upon aluminum 
was announced. This process involves the 
use of a two to four minute dip in a solu- 
tion known as “Pre-Plate”, which is oper- 
ated at room temperature and requires no 
electrolytic treatment. After this dip, the 
work is claimed to be suitable for plating 
in regular alkaline plating solutions, such 
as gold, silver, copper and cadmium. For 
depositing metals from acid baths, such as 
nickel or chromium, the work must be first 
copper plated after using the “Pre-Plate” 
process. 


Brass Plating: A high speed brass plating 
process has been marketed which is stated 
to operate at high current efficiencies and 
to maintain uniform color for wide ranges of 
current density. This last named property 
is particularly important for maintaining 
a uniform color on irregularly shaped ob- 
jects. Cathode efficiencies from 50 to 80% 
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nd current densities up to 25 amperes 
per sq. ft., are claimed. 


Copper Plating: A new copper plating 
process involving the use of complex amine 
salts of copper plus an addition of am- 
monium salts, has been patented. The solu- 
tion is said to be suitable for operation over 
wide ranges of temperature and current 
densities, the recommended temperature 
range being 120 to 140° F., and the cur- 
rent density 40 to 50 amperes per sq. ft. 
The deposits are said to be light in color, 
uniformly bright and with cathode effi- 
ciencies approaching 100%. 


Stripping of copper from zinc base die 
castings is reported to be done without 
attacking the base zinc by alternate rapid 
immersions in a polysulphide solution and 
a sodium cyanide solution with proper 
rinses in between. 


Gold Plating Solutions: Standardized 
24 K gold plating solutions were announced 
which are reported to operate with high 
efficiency and to give uniformity of color 
with good throwing power. Special reagents 
are available for preparing electroplating 
solutions to produce pink, red and green 
gold deposits. 


Nickel: There has been a steady increase 
in the use of bright nickel plating proc- 
esses, replacing the old dull plating solu- 
tions. A new addition agent for producing 
brilliant, lustrous, adherent deposits has 
been marketed. The material is used in a 
quantity of 1 gallon to each 100 gallons 
of cold nickel solution. 


The stripping of nickel deposits from base 
metals has always been troublesome because 
of attack on the base metal. An interest- 
ing development has been an addition agent 
which, when added to the sulphuric acid 
strip, is stated to reduce attack on the 
base metal and thus prevent pitting and 
roughening of the surface. The material is 
used in quantity of %4 to % oz. per gallon, 
and the maintenance of voltages from 6 
to 12 is required. 


Silver Plating: There has been little im- 
provement during the year in silver plat- 
ing solutions. The potassium cyanide made 
in this country appears to be purer and 
more uniform than the potassium cyanide 
obtained from foreign sources. The litera- 
ture has reported solutions for depositing 
silver from thiosulphate baths, but the com- 
mon commercial bath is still the potassium 
cyanide complex solution with carbon di- 
sulphide as the standard brightener although 
there has been some interest in the use of 
substituted thiocarbamates. 

Portable equipment for the brush plating 
of silver has been marketed. The kit is 
powered by either’a transformer-rectifier or 
by dry batteries and is recommended for 
plating over worn spots, for the finishing 
of limited areas of metal, and for the re- 
finishing of parts in situ. 


Tin-Lead Alloy Plating: A bath for the 
deposition of tin-lead alloys has been an- 
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nounced. The deposits are stated to be 
ideal for soldering. The solution is oper- 
ated at room temperature with current 
densities up to 50 amperes per sq. ft., with 
high cathode efficiency. 


Cleaning 


Emulsifiable Solvent Cleaning: A wider 
use of this type of cleaning was made dur- 
ing the year, particularly in spray washer 
cleaning and for removing buffing composi- 
tions previous to alkaline cleaning. To 
reduce the cost of the cleaning mixture, 
products have been developed that can be 
diluted with from 7 to 12 parts kerosene or 
other cheap solvent, and the mixtures are 
readily emulsified and washed off by spray 
rinsing or immersion rinsing. Hand-scrub- 
bing and hand-wiping are said to be elim- 
inated and highly oxidizable metals are 
not tarnished in the cleaning process. 


Alkaline Cleaning: Developments in alka- 
line cleaning compositions have been numer- 
ous. New electrocleaners for cleaning 
buffed nickel plate previous to chromium 
plate, were announced. An alkaline ma- 
terial for electrolytic cleaning of base zinc 
die castings using reverse current, has been 
made available. Frequently, a pre-cleaning 
soaking operation or a degreasing opera- 
tion precedes the use of the anodic alka- 
line cleaning. 

Another process announced is for the 
cleaning of buffed brass and bronze previ- 
ous to nickel plating. This process is said 
to obviate a need for a copper strike before 
nickel plating, and permits soft soldered 
work to be bright nickel plated without first 
copper plating. Brighter and more uniform 
deposits are claimed with the use of this 
material. 

Several silicate type cleaners were an- 
nounced for the cleaning of aluminum and 
tin. One material is stated to not affect 
polished aluminum, even after one hour’s 
exposure to boiling concentration of the 
cleaner as high as 6 ozs. per gallon. 

Because of the trend towards higher cur- 
rent densities used in_ electrocleaning, 
anodes have been developed, which reduce 
to a minimum, polarization and resistivity. 
One type of anode, made of 4” x 3” steel, 
features holes punched in alternate rows 
of 2 and 3. Copper base hooks are welded 
to the steel electrodes, 

Cleaning and handling of bulky parts 
has been facilitated by new designs of 
transfer equipment. A centrifugal washer 
which washes, rinses and dries small metal 
parts in one machine, has been designed. 
The machine whirls the small parts in a 
hot detergent solution to remove contaminat- 
ing materials. For rinsing, the work is 
spun in the machine while a hot spray of 
water swirls through the parts. Centri- 
fuging at high speeds under blasts of hot 
air, dries the parts. 


Grinding — Polishing — Buffing 


Grinding: Grinding machines developed 
during the year included machines equipped 
with variable speed drive, particularly rec- 
ommended for grinding bulky castings and 


1941] 





heavy duty grinders for bulky work where 
extra working space around the wheel is 


Pedestal grinders with 18” and 20” wheel 
sizes have been marketed which feature a 
new type wheel guard built according to 
the A.F.A, standards. It is said to be im- 
possible to jam work between the wheel 
and the guard. 


A vertical heavy-duty belt grinder for 
dry and wet grinding is available for use 
with grinding speeds from 2400 to 6000 
f.p.m. The machine is recommended for 
squaring, cleaning, burring, facing and 
polishing operations for removing gates and 
flashing. 


Polishing: The features of polishing ma- 
chines put on the market during the year 
are: variable speed with easy speed change, 
wide overhang, heavy duty ball bearings, 
better lubrication, V-belt drive and totally 
enclosed motor and drive mechanism to 
eliminate difficulty from dust. 

A light duty machine for buffing and 
coloring was made available. The power 
cost is said to be approximately 1 cent per 
hour. 


Automatic equipment for polishing and 
buffing is usually made to specific classes 
of work. One machine, for example, made 
during the year, had a capacity of 900 
bumper guards per hour. It was equipped 
with 8 polishing or buffing heads, featuring 
full floating spindles to enable the wheels 
to ride gently over the contour of the work 
being finished. 

To enable proper and efficient applica- 
tion of buffing compositions to buffing 
wheels, several designs of composition ap- 
plicaters were marketed. Applicators are 
electrically operated and have adjustments 
to regulate the time and stroke of the 
application. 

The use of polishing cements has ex- 
panded. One cement announced dries in- 
dependently of atmospheric conditions. 
Softening under heat and glaze are elim- 
inated. 


A buffing wheel rake with easily replace- 
able teeth was offered to the trade. The 
teeth have a uniform depth of 3/16” which 
is said to maintain the best fluff length for 
the most efficient holding of the buffing 
composition. 

For cleaning of grease wheels used in 
polishing, stick pumice has been offered in 
round sticks approximately 214” in diameter 
and 7%” long. These sticks are reported to 
give longer life than lump pumice, as well 
as giving properly cleaned polishing wheel 
faces. 


Polishing Wheels and Buffs: Bias type, 
and bias type ventilated wheels found in- 
creased use, particularly the latter, for 
automatic buffing where high temperatures 
must be withstood. Several bias type wheels 
were offered to the trade. 

A polishing wheel has been developed that 
consists of individual buff sections cemented 


together with a special cement. Improved 
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operation under high temperatures is re- 
ported, 

The obtaining of a better head on wheels 
used for greaseless compositions was made 
possible by the availability of a new ad- 
hesive. The adhesive is thinned with water 
and applied to sewed buffs or polishing 
wheels by means of a brush, and after 
drying, the greaseless composition is applied 
to the wheel in the usual manner. Re- 
heading, using the new adhesive, is reported 
to be facilitated. 

Soft rubber polishing wheels were an- 
nounced which are said to have substantial 
flexibility and which require less than nor- 
mal pressures to produce the desired finish. 
The wheels can be dressed to any desired 
shape. 

Scratch brushes with high strength, light- 
weight alloy metal hubs were offered to the 
trade. The construction is stated fo insure 
permanently tight tufts and the metal hub 
obviates danger of warping or splitting. 
Steel, brass, nickel silver, Tampico bristle 
and hair brushes are available in this 
construction. 


Buffing Compositions: Grease type com- 
positions developed for special applications 
have been many. One composition is 
recommended for buffing of aluminum to 
produce a high color; another for the buff- 
ing of plastics, to produce a smooth high 
color without burning or tinting of the 
plastic; another features the use of alu- 
minum which is said to reduce hazard from 
silicosis and also to facilitate cleaning. 


Pickling 


The major developments in pickling dur- 
ing the year have been in equipment for 
bulk pickling. Several types of machines 
have been designed for this purpose; one 
employing a vertical lift for transfer of 
baskets of work from one tank to the next; 
another type machine employs rotating per- 
forated baskets. 

An improvement in pickling is said to be 
effected by the use of a new addition agent, 
announced during the year. This addition 
agent is stated to inhibit attack of the 
acid on the base metal, to lower the sur- 
face tension of the solution to effect faster 
pickling and scale removal, and to facilitate 
smooth pickling when the parts are con- 
taminated with oil. 

Several designs of dipping baskets were 
offered; one basket made of 18-8 stainless 
steel has extra small perforations to re- 
place wire baskets for pickling in nitric 
and sulfuric acid solutions. A centrifugal 
wire basket was designed to offer a basket 
sufficiently strong to withstand centrifuging 
after pickling. The basket is offered in 
various corrosion resistant alloys. A line 
of heavy duty perforated open type baskets 
was marketed. 


Barrel Finishing 


Considerable interest was shown during 
the year on the barrel finishing of plastic 
parts. Barrel finishing has added signifi- 
cance in view of the desire for increased 
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production under the armament program. 
A barrel grinding compound was announced 
which contains a lubricant and abrasive for 
the barrel grinding of small steel or non- 
ferrous parts. Higher lustre and faster 
operation are claimed. 

New style tilting tumbling barrels made 
from semi-nickel steel were offered to the 
trade. The barrels feature a patented work- 
shifting bottom which is securely welded 
in the inside of the shell forcing the load 
to shift alternately forward and backward 
as well as to tumble the work in the revolv- 
ing barrel. 

A new type double cylinder rotary finish- 
ing barrel was made available, which is said 
to be particularly good for tumbling and 
finishing die castings and stamped metal 
parts of stainless steel, brass, etc. The 
units are available for both dry and wet 
finishing. 

A large output barrel plater employing 
a new hopper principle was manufactured. 
This equipment is for the cleaning and 
barrel plating of small parts which are 
difficult to clean by the ordinary dipping 
basket method. The parts are run through 
a cleaning cycle from hopper to hopper, 
and are finally plated in the same series. 
Each hopper requires approximately 55 sec- 
onds to make a cycle. 


Multiple oblique barrel plating units 
which are said to be ideal for the finishing 
of small batches of work, such as screws, 
bolts, nuts, etc, were developed. The units 
are available in 4, 6, 8 and 10 tub sizes. 
The barrels are interchangeable, rotating 
at the same rate of speed at 45° elevation. 


Filtration 


To facilitate rapid cleaning of filter 
presses and to reduce costs on disc filter- 
ing, a high wet strength paper was offered 
to the trade which is stated to withstand 
both acid and alkaline solutions. The discs 
or plates are cleaned by merely removing 
the paper. 

A specially designed rubber medium was 
announced for use beween the filter plate 
and filter cloth. The use of this medium 
is stated to increase the rate of flow, with- 
out clogging, to reduce cleaning costs and 
to give improved clarity to the filtrate. 

Several new designs of filter presses were 
made available; one type utilizes molded, 
fibrous dises for filtration. The unit is com- 
pact, has high filter capacity, is portable 
and can be made of any corrosion resistant 
metal desired. 

A laboratory horizontal plate type filter 
for filtering from one pint up, with flow 
rates from 1 gallon to 150 gallons per hour, 
was announced. The feature of the filter 
is that it is suitable for any type filter 
medium. 

A new all-rubber covered cast iron filter 
press was designed, and a filter press with 
quick-cleaning features employing back 
sluicing for cleaning, was developed. 


Electrical Equipment 


Some developments in electrical equip- 
ment for the year included: unique low 
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voltage generators for electrogalvanizing of 
steel wire; an automatic circuit interrupter, 
available in sizes up to 600 ampere capacity 
for interrupting the current after a pre- 
determined time, and a line of new selenium 
type rectifiers, which feature high output and 
efficiency with small size. 


Handling Equipment 


Several new devices were offered to 
facilitate handling of products and mate. 
rials. A shaker separator for separating 
sawdust, emery, burnishing balls, etc., from 
small parts, in from 20 to 30 seconds, was 
announced. 

A truck for handling acid carboys was 
marketed, featuring two arms for grasping 
the carboys which are controlled by a foot 
pedal. A drum cradle truck was designed 
for both transporting drums and permitting 
easy pouring from the drum as well as easy 
raising of the drum upon the truck. A suit 
made of synthetic rubber, which will with- 
stand oil and acid, was offered for use in 
handling corrosive materials. 


Testing Insiruments 


The Hull cell which enables rapid study 
of the plating characteristics of. solutions 
over wide current densities was made avail- 
able to the industry. The apparatus con- 
sists of the cell, slide-wire resistance and 
ammeter. 


Two types of pH units were announced; 
one employs the quinhydrone and calomel 
electrodes for the pH range from 0 to 8; 
the other instrument is of the direct read 
ing type and utilizes the sealed glass elec 
trode, which makes it particularly suitable 
for field or plant work, 

The “Magne-Gage” for determining the 
thickness of electrodeposits magnetically has 
been improved. The instrument, as now 
marketed, will measure: (1) nickel coatings 
on non-magnetic base metals; (2) non-mag- 
netic, metallic or organic coatings on mag- 
netic base metals; (3) nickel coatings on 
iron or steel. 


Rubber Coatings 


The use of rubber coatings on tanks and 
chemical handling equipment increased 
greatly. Seamless rubber lined pipe and 
fittings were made available. A method 
of bonding soft rubber to steel and alumi- 
num was devised and sulfur-free rubber 
lined tanks for bright nickel and _ silver 
plating found increased use. A huge vul- 
canizer, 15’ in diameter, was built to enable 
the handling of large equipment. 

A plasticized polyvinyl chloride paint 
was announced for painting objects that 
must withstand severely corrosive condi 
tions. The dried film is hard and resistant 
to acids, alkalies and oxidizing agents. 


Seamless rubber tube type insulating 
steam joints were also developed. The 
rubber compound made to resist steam and 
heat is covered with plies of strong, closely 
woven duck. The joints aré 8” long and 
built to stand 100 pounds steam pressu'’- 
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The Effects of Water Impurities 
Upon Nickel Deposits 


BY MYRON B. DIGGIN 


Chief Chemist, 
Hanson-Van Winkle-Munning Co., 
Matawan, N. J. 


The impurities, both organic and inorganic, fre- 
quently found in water, which may be contributory to 
considerable difficulty in nickel plating, are described. 
Mention is made of the concentration of impurities by 
evaporation of water in the plating solution. Most of 
the impurities present in water are discussed, and 
among these are: iron, calcium, magnesium, alkali 
metals, carbonates, oxygen and suspended matter.—Ed. 


ITH the increasing use of high current density 

nickel solutions, many of which are operated hot 
and with either air.or mechanical agitation, it is im- 
portant to consider the difficulties which may be caused 
by the concentration of impurities normally present in 
varying degrees in all water supplies. 


Water Impurities Concentrate 


Even in room temperature, low current density nickel 
solutions, various troubles have been definitely traced 
to the water used in preparing and maintaining the 
baths: along with that carried into the baths by drag-in 
from the preceding rinses. In high current density 
solutions where bright deposits are produced, or where 
heavy deposits are being applied, the unfavorable char- 
acteristics, which would probably remain unnoticed in 
low current density baths in which thin deposits are 
being produced, are more evident. In room tempera- 
ture nickel baths, the evaporation losses are very small; 
therefore, little make-up water is required, whereas, in 
agitated baths operated from 120 to 160°F., the normal 
solution level is maintained by as many as four addi- 
tions of water in an eight hour working day. In a 
400-gallon air-agitated solution operated at 160°F., as 
much as 20 gallons of water are required during an 
eight hour period. This leads to a concentration of the 
mineral and other constituents originally present in the 
water, with the result that a soft water will in effect 
become hard and hard water will become abnormally 
hard in the plating tank. Obviously, it will require a 
longer period of operation to build up a high con- 
centration of mineral constituents where soft water is 
available than in hard water districts where the initial con- 
centrations of minerals in the water are already high. 
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Myron B. Diggin 


The mineral constituents usually present in 
supplies are: iron, aluminum, calcium, 
sodium, potassium, hydrogen ions, CO,~-, CO,, oxygen, 
SO,~, nitrogen (as albuminoid nitrogen, ammonia, 
nitrites or nitrates) sulphate, chloride and possibly phos- 
phates. In addition to these soluble mineral consti- 
tuents, certain waters contain suspended matter, such 
as clay, silt and precipitated iron compounds. Surface 
waters may contain a very high percentage of organic 
matter. 


water 
magnesium, 


Effect of Iron 


Iron, either in the soluble or precipitated form, is 
definitely harmful in nickel plating baths, as it tends to 
induce pitting and causes the deposits to become hard 
and less ductile. Nickel anodes not many years ago 
contained as much as 8% iron and released this iron 
in the nickel bath upon dissolution. The baths used 
with these anodes were high pH, low current density 
types, and the deposits were not subsequently chromium 
plated. Deposits were not produced to the specifica- 
tions in effect today, and deposits were in most cases 
thinner than are now required. In the high pH baths, 
the iron precipitated, and as few loads were run through 
the tank during the day, the precipitate remained quietly 
on the bottom of the tank. 

With the advent of chromium plating and the more 
rigid specifications calling for increased thicknesses and 
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protective values, it was necessary to modify plating 
solutions in order to obtain more adherent and more 
protective deposits and at the same time apply the metal 
at a faster rate. These requirements resulted in the 
use of warm baths and the various bright nickel proc- 
esses, all of which are more sensitive to iron contamina- 
tion. Anode manufacturers have produced nickel anodes 
with an extremely low iron content for use with these 
solutions. 

Nearly all water contains small amounts of iron. 
Where the conditions are especially serious in respect 
to the concentration of this element, provisions are made 
at municipal or private water stations to remove a 
large proportion by aeration or other treatments. There 
have been a few instances where iron in the water sup- 
ply has caused difficulties, but in most cases iron has 
been introduced into the bath from other sources, such 
as, impure salts, from the attack of steel work dropped 
to the bottom of the tank, or from adding water which 
has been standing in iron pipe which has not been 
recently flushed. 


Aluminum 


Aluminum in high pH nickel solutions hydrolyzes along 
with iron and can be removed by filtration. This ele- 
ment does not affect the deposit directly, but may cause 
porosity in the coating in the same manner as any 
other suspended matter. In low pH baths, operated 
under a pH of 4.0 electrometric, aluminum apparently 
has little effect. The addition of aluminum sulphate 
in concentrations up to 0.5 oz. per gallon to a commer- 
cial bright nickel solution did not in any observable 
manner affect the deposits, if the pH were not permitted 
to rise above 4.4. 


Calcium 


Calcium, which is originally present in water as a 
carbonate or bicarbonate, is converted to calcium sul- 
phate in acid nickel solutions. This salt is slightly solu- 
ble and is unusual in that it is less soluble in hot 
than in cold solutions. Calcium apparently does not 
affect the character of nickel deposits directly. To de- 
termine the effect of this element, a filter press serving 
a 2000 gallon warm nickel solution was charged with 
calcium sulphate and the bath circulated over the cake 
for several days until a saturation was obtained. The 
deposits at the end of this period were tested and found 
to be entirely satisfactory. 


Within the past year, several nickel solutions which 
have given trouble have been examined and long white, 
needle-like crystals have been observed on the bottom 
of the sample bottles. Upon analysis the crystals were 
found to be 90-96% calcium sulphate. In each case 
the solutions originated in hard water districts and 
were warm solutions requiring considerable quantities 
of make-up water. In one case, several electric immer- 
sion heaters used to heat the bath burned out. An 
examination of the heater showed that a hard brownish- 
white insulating film covered the units, thus causing 
overheating. The deposit was found to be calcium 
sulphate which is a principal constituent of boiler scale 
and is known to lower heat transfer tremendously. Where 
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a nickel solution is saturated with calcium sulphate and 
further additions of calcium-bearing water are added, 
precipitation occurs. This would also take place with 
temperature changes in a saturated solution. 

The effect of calcium sulphate precipitation is often 
unnoticed in dull plating solutions, but is manifested in 
bright nickel baths by spotted deposits, generally on 
surfaces in a horizontal plane. These spots appear to 
be similar to pits, although in most cases, a distinct 
nucleus can be observed under low power magnifica- 
tion. It is obvious that corrosion resistance will be 
lowered by this condition. 


Magnesium 


Magnesium is another hardness producing constituent 
found in water in varying degrees and concentrations. 
Examinations made of hundreds of nickel baths of all 
types and from various locations indicate that this ele- 
ment is invariably present. In some baths the mag- 
nesium sulphate concentration was unusually high. In 
a majority of these cases, it was established upon in- 
quiry that Epsom salts (magnesium sulphate) additions 
had been made, either when originally preparing the 
bath or periodically to maintain a definite magnesium 
sulphate concentration. 

Magnesium sulphate, unlike calcium sulphate, is very 
soluble; therefore, precipitation difficulties do not arise. 
Epsom salts additions to nickel solutions are claimed 
to produce softer deposits, to minimize certain types of 
pitting, and to increase throwing power. Recent tests 
made on one of the commercial bright nickel baths 
indicate that throwing power is increased and that there 
is a definite softening of the deposits. It is known that 
magnesium sulphate additions increase cathode polar- 
ization and lower the resistivity of a nickel bath. 


Alkali Metals 


Sodium and potassium ions are carried into plating 
solutions by water additions, but the exact concentration 
is seldom determined because of involved analytical pro- 
cedures. Sodium and potassium chlorides or sulphate 
have excellent solubilities; therefore, there is no danger 
of precipitation occurring. However, these alkaline metal 
ions are considered undesirable in most modern warm 
and bright nickel solutions where the softest and most 
ductile deposits are desired. 


pH of Water 


The hydrogen ion concentration or the pH of natural 
water varies considerably in different localities and may 
cause a rapid change in the pH of a poorly buffered 
nickel solution. There are cases on record where 
highly alkaline waters have necessitated several pH ad- 
justments of the nickel bath during a single day, espe- 
cially where articles were being plated which carried 
in large quantities of water from the previous rinsing 
operations. 


Carbonates 


Carbonates introduced into the nickel bath from. 
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-inse or make-up waters are decomposed with 
the release of CO, gas. Carbon dioxide is also present 
as dissolved gas in water. EE. A. Anderson’ made a 
study of the effect of carbon dioxide and carbonates in 
nickel baths and found that they caused a very definite 
embrittling effect leading to edge cracking of the de- 
posits. Carbon dioxide will not be absorbed from the 
atmosphere in sufficient quantity to initiate cracking, and 
it is this investigator’s opinion that the only sources 
to be encountered in practical work would be from 
the use of air agitation in cold solutions, from carbon- 
ates present as impurities in plating salts, and carbon- 
ates used in solution purification. It is stated that given 
a reasonable time, any carbon dioxide in the solution 
will be reduced on simple standing to below the thres- 
hold value require to initiate cracking. These tests 
were made in a solution with a pH of 5.45 to 5.8. Re- 
duction of the pH and increase in solution temperature 
would favor a more rapid removal of any carbon dioxide 
present. 


Oxygen 


Gaseous oxygen is apparently not harmful in nickel 
baths as air agitation is frequently used and oxygen 
is released to some extent at the anode, both conditions 
leading to a higher oxygen content than would normally 
be introduced by water. Likewise, nitrogen in the ele- 
mental form is harmless, although albuminoid nitrogen, 
nitrites and nitrates are definitely undesirable. Nitrates 
have a tendency to promote pitting, especially in low 
pH_ baths. 

Under certain conditions dissolved air in a plating bath 
will promote pitting. A warm nickel solution allowed to 
become cold over a week-end frequently produces pitted 
deposits the first few hours at the beginning of the week. 
Heating the cold bath lowers the solubility of the dissolved 
air which is released from solution and tends to collect 
on the surface of the work being plated. This condition 
leads to badly pitted work. In air agitated or other vigor- 
ously agitated solutions the gas bubbles are swept from the 
cathode surface before they can cause pitting. In cases 
where filtration is being conducted while plating, a filter 
press which is not tight will aspirate enough air to pro- 
duce pitting in an unagitated nickel bath. 


Other Impurities 


Sulphates and chlorides are normally present in nickel 
baths, and, therefore, are not harmful in water sup- 
plies. Their presence in large amounts, however, indi- 
cates equivalent quantities of positive radicals which 
may be detrimental to the operation of the bath. 

Suspended matter, whether it be clay, silt or pre- 
cipitated iron compounds, is definitely harmful when 
admitted to a plating bath from the water supply. For- 
tunately, most water stations have modern and efficient 
filters which produce water of high clarity. Often when 
heavy demands are made on a distribution system, rust 
and silt in the mains are disturbed and will be carried 
along to the plating tanks, causing rough and porous 
deposits with a relatively low protective value’. 

Water taken from a dead end distributing main may 
be of different composition than where there is good 
circulation and a higher rate of flow. When such a 
condition exists, the taps should be opened in_ the 
morning and a stream allowed to flow for several min- 
utes before the water is used in plating baths or in 
rinse tanks. 


Organic matter is generally low in concentration in 
potable water supplies. In many plants surface water 
from ponds, etc., is used for the plating room supply. 
Cases have been recorded where the pH of brook and 
lake water was as low as 3.0. This has been traced to 
decomposing vegetation at the head waters of the 
stream. Aside from the unusual acidity, such water 
contains organic matter which is detrimental to nickel 
baths, particularly bright nickel solutions. 


In general, water supplies are remarkably pure, but 
under modern plating conditions the effect of impurities, 
especially when they become concentrated in the baths as 
outlined above, should be understood so that the sources 
of plating difficulties can be more easily located and the 
proper corrective measures employed. A future article 
will describe the treatment of water for plating purposes 
and the elimination of water-borne impurities alreadv 
present in the plating baths. 


1, B. A. Anderson—Proc. A.E.S. 1936, p. 185. 
2. Hothersall & Hammond—Trans. A.E.S., Vol. LXXILI, p. 449 (1938). 
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Closeup of one of the 12 tanks for high speed electroplating 
at a temperature of 180 degrees Fahrenheit being used in . 
the plant of the Westinghouse Electric & Manufacturing 
Company in Newark, N. J., lined with the recently an- 
nounced Triflex “K” rubber tank lining by The B. F. 
Goodrich Company, Akron, Ohio. This lining has been 
especially developed for this type of service, and is non-con- 
taminating and completely resistant to the corrosive effects 
of plating solutions. Ordinarily rubber or synthetic rubber 
linings have a decided tendency to throw the delicate baths 
used off-balance. 
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A Study of Rhodium Plating 





PART III—CONCLUSION 


By Mark Weisberg 


Mark Weisberg Laboratories, 
Providence, R. I. 


This is the concluding portion of “Study of Rho- 
dium Plating.” The results of experiments on the 
rhodium phosphate baths are given. The study in- 
cludes the effects of free acid concentration upon 
eathode current efficiency, effects of rhodium concen- 
tration upon cathode current efficiency and effects of 
eurrent density and temperature upon cathode current 
efficiency. Commercial rhodium plating practice is 
also discussed. 


Discussion of Results on Rhodium Phosphate Baths 


AS STATED previously, the most widely used rhodium 
phosphate plating bath today contains 0.2% rhodium 
(as metal) and 5% free phosphoric acid. Therefore, the 
investigation centered about this bath. First, quantitative 
data were obtained showing the effect of current density 
and temperature on the cathode current efficiency from 
baths of constant rhodium content but whose acidity varied. 
Runs 1-84, illustrated in Figs. 6-A and 6-B show the quan- 
titative effect of phosphoric acid concentration on the 
cathode current efficiency when the bath contains 0.2% rho- 
dium as metal. In every case, the data show clearly that 
the current efficiency increases with a decrease in the 
free phosphoric acid content of the bath. Data for a 1.0% 
acid solution showed similar results but are not included 
in the table of data or curves because, in no case, were 
the results in the bright plating range. 

Data listed in runs 13-24 and 85-120, plotted in Figs. 
7-A and 7-B, show the effect of rhodium concentration 
on the current efficiency, in each case for a bath containing 
5% free phosphoric acid. In every case it will be noted 
that the cathode current efficiency increases with increas- 
ing rhodium concentrations. It will be noted, further, 
that the commonly used concentration of 0.2% rhodium 
is about the maximum safe concentration to use with a 
5% free acid bath; the 0.3% solution gives plates which 
are somewhat inferior and the 0.4% solution produces re- 
sults which are distinctly inferior in physical appearance. 

The data plotted on curves 6-A, 6-B, 7-A, 7-B all show 
the effect of current density and temperature upon the 
current efficiencies. However, as in the case of the sulfate 
baths these data have been replotted in Figs. 8 and 9 to 
show, directly, the quantitative effect of cathode current 
density and temperature upon the current efficiencies. So 
many data were available for these sets of curves that only 
representative curves were plotted. However, the data in 
every case show (a) that the cathode current efficiency 
will increase with an increase in temperature and (b) that 
increasing the current density will decrease the cathode 
current efficiency. 
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Fig. 6-A. Effect of free acid concentration upon cathode 
current efficiency of a rhodium phosphate plating bath con- 
taining 0.2% rhedium as metal. 

Curve A: 0.25 c.d., 150°F. 


Curve B: 65 ” 150°F. 
Curve C: 0.25 ™” 110°F. 


Curve D: 0.25 c.d., 85°F. 
Curve E: 6.5 ” 110°F. 
Curve F: 05 ” 85°F. 


For the studies of the phosphate baths a study of the 
porosity of the deposit was made in most cases. As stated 
previously, it consisted of noting the time required for 
discoloration of a drop of nitric acid applied to the surface 
of the deposit. At first glance, the data listed in table II 
look quite erratic. However, one must realize that such 
a test is meaningless unless one knows the depth of the 
deposit. These studies were made on deposits of varying 
thickness as well as of varying physical character. To 
be of any accuracy, the tests should be made on samples 
having the same thickness of deposit. Qualitatively, the 
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Fig. 6-B. Effect of free acid concentration upon cathode 
current efficiency of a rhodium phosphate plating bath con- 
taining 0.2% rhodium as metal. 


Curve A: 0.75 c.d., 150°F. Curve D: 1.0 c.d., 110°F. 
Curve B: 10 ” 150°F. Curve E: 0.75 ” 85°F. 
Curve C: 6.75 ” 110°F. Curve F: 10 ” 85°F. 
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Fig. 7-A. Effect of rhodium concentration upon cathode 

current efficiency of a 5% free acid rhodium phosphate 
plating bath. ; 

Curve A: 0.25 c.d., 150°F. 

Curve B: 05 ” 150°F. 

Curve C: 6.25 ” 110°F. 


Curve D: 0.25 c.d., 85°F. 
Curve E: 05 ” 110°F. 
Curve F: 05 ” 85°F. 
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Fig. 7-B. Effect of rhodium concentration upon cathode 
current efficiency of a 5% free acid rhodium phosphate 
plating bath. 

Curve A: 0.75 cd., 150°F. 


Curve B: 18 ” 150°F. 
Curve C: 0.75 ” 110°F. 


Curve D: 1.0 c.d., 110°F. 
Curve E: 0.75 ” 85°F. 
Curve F:10 ” 85°F. 


data do show that the resistance to corrosion, as measured 
by this porosity test, increases with increasing depths of 
deposit and that a gray deposit (listed in the table as— 
poor—) is really superior in corrosion resistance to the 
bright shiny deposit. However, these last mentioned ob- 
servations are merely suggestions for further work along 
this line. With the data given it should be relatively simple 
to predict how long a deposition should continue to pro- 
duce a deposit of a specified thickness (in terms of weight of 
rhodium) and in that way produce deposits upon which cor- 
rosion or porosity tests might be made that would be signi- 
ficant. Lack of time prevented this study here. 


Conclusions 


1. The cathode current efficiency of rhodium plating 
baths, both phosphate and sulfate, increases with a de- 
crease in the free acid concentration of the bath. In each 
case, the present practice specifies acidities not much in 
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Fig. 8. Effect of current density upon cathode current 
efficiency of a rhodium phosphate solution containing 5% 


free H.PO.. 
Curve A: 06.2% Rh, 150°F. Curve E: 0.15% Rh, 150°F. 
Curve B: 06.2% 150° F. Curve F: 0.2% 110° F. 
Curve C: 0.3% lieeF,. Curve G: 62% “ 85°F. 
Curve D: 06.3% “ 85°F. Curve H: 6.15% “ 110°F. 


Curve J: 0.15% Rh, 85°F. 


excess of requirements to hold that operation in the safe 
bright range. 

2. The cathode current efficiency of rhodium plating 
baths, both phosphate and sulfate, increases with an in- 
crease in the rhodium metal content of the bath. The 
concentrations specified are now nicely in balance with the 
specified acid concentrations to maintain the operation 
in the safe bright plating range. 

3. The cathode current efficiency of rhodium plating 
baths increases with a decrease in current density and 
with an increase in temperature. 


Commercial Rhodium Plating Practice 


In the preceding study an attempt was made to give as 
complete a picture of the historic development of rhodium 
plating as possible, some quantitative experimental data, 


and the behavior of rhodium sulphate and phosphate solu- 
tions. 


To complete the record it seems advisable to discuss 
at some length the actual commercial practice in installing 
and maintaining a rhodium solution, the various types of 
merchandise which are rhodium plated, types of cells and 
control instruments used, as well as methods of handling 
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Fig. 9. Effect of temperature upon cathode current effi- 
ciency of a rhodium phosphate plating bath (0.2% rhodium 
as metal). 


Curve A: 0.25 c.d., 2.5% acid Curve E: 0.75 c.d., 2.5% acid 
Curve B: 0.25 c.d., 5.0% acid Curve F: 05 c.d., 5.0% acid 
Curve C: 05 c.d., 2.5% acid Curve G: 0.75 c.d., 5.0% acid 


Curve D: 0.25 c.d., 10.0% acid Curve H: 0.75 c.d., 10.0% acid 


work to be rhodium plated, and, finally, some figures on 
cost and utility of the rhodium as a protective coating. 


The jewelry industry was the first to embrace rhodium 
plating. In fact, the jewelry and novelty trade is always 
in search of new colors, new finishes and new effects for 
the decoration of metals to make them more saleable and, 
therefore, is always the first to adopt a new plate. This 
industry, for instance, was the first to adopt chromium 
plating, and this metal was in vogue for a number of years, 
or until the time when chromium began to be generally 
used on plumbing fixtures and automobiles. At this point 
milady rightfully rebelled against decorating herself with 
a color which she also found on her kitchen faucets. This 
happened in spite of the fact that the chromium finish 
was quite excellent from the point of view of wear and 
durability. It must be observed, however, that the intense 
blueness of chromium and the fact that it was not a precious 
metal did not appeal to the jewelry industry from the start, 
but up to that period no better white was obtained. For 
decades this industry was searching for a white electro- 
plated coating which would be durable and easily applied 
by the method of flash plating. Nickel was too dull and 
yellow; silver, the superb white metal, tarnished too 
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TABLE II. Data for Rhodium Phosphate Baths 


% % Cathode current Current Character of Deposit 
Run Time Rh in HsPO, in density Temp. efficiency Seconds 
no. sec. bath bath amps/sq. in. oF, % porosity appearance 
l 60 0.2 2.5 0.25 85 14.0 2 excellent 
2 60 0.2 2.5 0.25 110 16.8 4 excellent 
3 60 0.2 25 0.25 150 25.2 25 excellent 
4 60 0.2 2.5 0.5 85 10.8 § excellent 
3 60 0.2 2.5 0.5 110 12.6 ey excellent 
6 60 0.2 2.5 0.5 150 17.8 95 good 
7 60 0.2 2.5 0.75 85 8.5 6 excellent 
8 60 0.2 2.5 0.75 110 11.0 72 excellent 
9 60 0,2 25 0.75 150 16.3 110 good 
10 60 0.2 25 1.0 85 8.2 30 good 
ll 60 0.2 2.5 1.0 110 10.0 55 good 
12 60 0.2 25 1.0 150 13.3 130 good 
13 60 0.2 5.0 0.25 85 12.2 excellent 
14 60 0.2 5.0 0.25 110 14.0 excellent 
15 60 0.2 5.0 0.25 150 20.5 excellent 
16 60 0.2 5.0 0.5 85 9.4 excellent 
17 60 0.2 5.0 0.5 110 10.3 excellent 
18 60 0.2 5.0 0.5 150 15.4 excellent 
19 60 0.2 5.0 0.75 85 7.5 excellent 
20 60 0.2 5.0 0.75 110 8.7 excellent 
21 60 0.2 5.0 0.75 150 14.0 good 
22 60 0.2 5.0 1.0 85 6.3 excellent 
23 60 0.2 5.0 1.0 110 8.1 excelient 
24 60 0.2 5.0 1.0 150 11.2 good 
25 60 0.2 10.0 0.25 85 9.4 0 excellent 
26 60 0.2 10.0 0.25 110 11.7 20 excellent 
27 60 0.2 10.0 0.25 150 17.5 20 excellent 
28 60 0.2 10.0 0.5 85 1a 0 excellent 
29 60 0.2 10.0 0.5 110 8.5 4 excellent 
30 60 0.2 10.0 0.5 150 13.2 15 excellent 
31 - 60 0.2 10.0 0.75 85 5.3 3 excellent 
32 60 0.2 10.0 0.75 110 6.9 7 excellent 
33 60 0.2 10.0 0.75 150 10.6 35 good 
34 60 0.2 10.0 1.0 85 4.2 7 excellent 
35 60 0.2 10.0 1.0 110 5.9 25 excellent 
36 60 0.2 10.0 1.0 150 8.9 48 good 
37 60 0.2 15.0 0.25 85 8.4 0 excellent 
38 60 0.2 15.0 0.25 110 10.2 0 excellent 
39 60 0.2 15.0 0.25 150 16.0 10 excellent 
40 60 0.2 15.0 0.5 85 6.1 2 excellent 
41 60 0.2 15.0 0.5 110 7.0 3 excellent 
42 60 0.2 15.0 0.5 150 11.2 12 excellent 
43 60 0.2 15.0 0.75 85 5.0 3 excellent 
44 60 0.2 15.0 0.75 110 6.3 22 excellent 
45 60 0.2 15.0 0.75 150 9.4 12 good 
46 60 0.2 15.0 1.0 85 3S 5 excellent 
47 60 0.2 15.0 1.0 110 4.4 7 excellent 
48 60 0.2 15.0 1.0 150 7 45 good 
49 120 0.2 20.0 0.25 85 7.0 2 excellent 
50 120 0.2 20.0 - 0.25 110 9.4 6 excellent 
51 120 0.2 20.0 0.25 150 14.0 40 excellent 
52 120 0.2 20.0 0.5 85 4.7 5 excellent 
53 120 0.2 20.0 0.5 110 5.8 25 excellent 
54 120 0.2 20.0 0.5 150 10.7 40 excellent 
55 120 0.2 20.0 0.75 85 3.8 8 excellent 
56 120 0.2 20.0 0.75 110 5.3 50 excellent 
57 120 0.2 20.0 0.75 150 8.4 70 good 
58 120 0.2 20.0 1.0 85 3.0 5 excellent 
59 120 0.2 20.0 1.0 110 4.2 60 excellent 
60 120 0.2 20.0 1.0 150 6.5 80 good 
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TABLE IL. (continued ). Data for Rhodium Phosphate Baths 








% % Cathode current Current Character of Deposit 
Run Time Rh in HsPO, in density Temp. efficiency Seconds 
no. sec. bath bath amps/sq. in. oF. % porosity appearance 
61 120 0.2 30.0 0.25 85 5.3 good 
62 120 0.2 30.0 0.25 110 6.3 good 
63 120 0.2 30.0 0.25 150 12.2 good 
64 120 0.2 30.0 0.5 85 3.5 good 
65 120 0.2 30.0 0.5 110 5.0 good 
66 120 0.2 30.0 0.5 150 8.8 good 
67 120 0.2 30.0 0.75 85 2.8 good 
68 120 0.2 30.0 0.75 110 4.2 good 
69 120 0.2 30.0 0.75 150 7.2 poor 
70 120 0.2 30.0 1.0 85 2.2 good 
71 120 0.2 30.0 1.0 110 3.2 good 
72 120 0.2 30.0 1.0 150 5.5 poor 
73 120 0.2 40.0 0.25 85 3.8 0 poor 
74 120 0.2 40.0 0.25 110 4.7 0 poor 
75 120 0.2 40.0 ; 0.25 150 10.8 10 poor 
7 120 0.2 40.0 0.5 85 2.4, 2 poor 
77 120 0.2 40.0 0.5 110 4.5 2 poor 
78 120 0.2 40.0 0.5 150 7.0 50 poor 
79 120 0.2 40.0 0.75 85 2.5 2 poor 
80 120 0.2 40.0 0.75 110 3.8 8 poor 
8 120 0.2 40.0 0.75 150 6.5 40 poor 
32 120 0.2 40.0 1.0 85 2.0 3 poor 
3: 12¢ 0.2 40.0 1.0 110 3.0 15 poor 
84 120 0.2 40.0 1.0 150 4.5 30 poor A 
85 120 0.15 5.0 0.25 85 7.5 5 excellent : 
86 120 0.15 5.0 0.25 110 10.3 10 excellent L 
87 120 0.15 5.0 0.25 150 14.5 40 excellent 
88 120 0.15 5.0 0.5 85 6.0 6 excellent : 
89 120 0.15 5.0 0.5 110 7.5 20 excellent ° 
9 120 0.15 5.0 0.5 150 12.9 95 excellent : 
9) 120 0.15 5.0 0.75 85 5.0 15 excellent 
92 120 0.15 5.0 0.75 110 6.3 35 excellent 
93 120 0.15 5.0 0.75 150 10.3 185 good 
4 120 0.15 5.C 1.0 85 4.7 30 excellent . 3 
95 120 0.15 5.0 1.0 110 6.2 45 excellent 
96 120 0.15 5.0 1.0 150 7.1 240 good 
97 60 0.3 5.0 0.25 85 15.0 good 
98 60 0.3 5.0 0.25 110 20.5 good ; 
99 60 0.3 5.0 0.25 150 29.2 good 
100 60 0.3 5.0 0.5 85 12.7 good 
101 60 0.3 5.0 0.5 110 14.5 good | 
102 60 0.3 5.0 0.5 150 24.0 good | 
103 60 0.3 5.0 0.75 85 11.0 good good | 
104 60 0.3 5.0 0.75 110 13.0 good 
105 60 0.3 5.0 0.75 150 20.5 poor | 
106 60 0.3 5.0 1.0 85 9.6 good 
107 60 0.3 5.0 1.0 110 12.2 good 
108 60 0.3 5.0 1.0 150 16.9 poor 
109 60 0.4 5.0 0.25 85 20.6 6 poor 
110 60 0.4 5.0 0.25 110 28.0 25 poor 
1] 60 0.4 5.0 0.25 150 10.0 45 poor 
112 60 0.4 5.0 0.5 85 15.5 20 poor 
113 60 0.4 5.0 0.5 110 17.5 30 poor 
114 60 0.4 5.0 0.5 150 30.0 107 poor 
115 60 0.4 5.0 0.75 85 12.5 18 poor 
116 60 0.4 5.0 0.75 110 16.0 55 poor 
117 60 0.4 5.0 0.75 150 25.5 155 poor 
118 60 0.4 5.0 1.0 85 11.8 20 poor 
119 60 0.4 5.0 1.0 110 14.8 70 poor. 
120 60 0.4 } 5.0 1.0 150 20.5 165 poor 
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A Four Gallon Rhodium Bath. 


A—Copper Water Bath 
B—Pyrex Container 
C-Platinum Anode 
D—Rheostat 


E—Voltmeter 

F—Ammeter 

G—Interval Timing Clock 
H—Heater 


readily; tin, which gave a beautiful white and was the 
nearest approach to silver, was too soft and had no wearing 
quality at all. It is, therefore, understandable, why the 
jewelry industry received rhodium plating with gratitude. 
Here at last was a precious metal, more costly than gold or 
platinum, which gave a bright deposit with the minimum 
amount of control. The beautiful white color of deposited 
rhodium on small and broken surfaces nearly equalled that 
of silver and, in addition, it was acid-proof, perspiration- 
proof, durable and non-tarnishing. It also showed many 
other advantages; it enhanced the beauty and _ brilliance 
not only of diamonds but of rhinestones and other white 
stones. It could also be plated from a bath that was 
nearly foolproof as it required no rigid controls as to com- 
position, temperature, current density, or time of plate. 
Only one precaution was found neceessary and that was 
to exercise great care to avoid any type of impurity from 
entering the bath. Being a strongly acid bath it will dis- 
solve a good many base metals, and the presence of very 
small quantities of these metals, such as nickel, tin, zinc 
or copper, will destroy the brilliance of the white color 
or actually give a black deposit.’ This also holds true with 
organic impurities or cleaning solutions which might in- 
advertently be carried into the rhodium bath. 

The jewelry industry now uses rhodium plating almost 
universally to enhance the beauty of white gold and plati- 
num items. The majority of all rhinestone jewelry, which 
is generally made of a tin alloy, is rhodium plated. In fact, 
this branch of the industry has greatly expanded because 
rhodium made it possible to design and put on the market 
hracelets. clips and necklaces which rival in beauty similar 
items made of platinum and set with diamonds. These 
articles do not tarnish or Inse their brilliance over long 
periods of wear. Sterling silver jewelry. whether finished 
METAL 
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in antique or not, is quite generally rhodium plated, as 
well as are many items made of brass and copper. 

Other industries allied to the jewelry industry soon real- 
ized the advantages of rhodium and adopted its use. The 
small watch industry now uses rhodium plating on most of 
the intricate parts of the watch movements, as they have 
found it to be of considerable advantage in the accurate 
working of a watch. The optical goods industry has adapted 
rhodium plating on practically all white optical frames, 
whether they are made of white gold or nickel silver. Silver 
deposited designs on glassware are also rhodium plated and, 
in fact, the tarnish protection which rhodium gives to such 
items has been a boon to this industry. 

One of the largest applications of rhodium has developed 
in the reflector field. Rhodium plating is being used ex- 
tensively on reflectors for commercial, scientific and mili- 
tary uses. The advantages of rhodium plated reflectors are 
many: 


1. The deposit is hard and not easily scratched. 
2. The coating is durable under adverse weather condi- 
tions, such as salt sprays. 


3. It is unaffected by high temperatures of the arc lights. 

4. It is non-oxidizable. 

5. It is unaffected by sulphur and other fumes. 

6. The deposit is bright and does not require after-polish- 
ing. 

7. Tt has a high specular reflection over a wide color 
range. 


8. The reflectivity value in the visible spectrum, which is 
nearly 80%, remains constant over a long period of 
time. 

For further details on rhodium plating on reflectors, the 
reader is referred to the Bureau of Standards Research Paper 
No. 1168* and to Products Engineering, August 1935 
(Rhodium Surfaces for Metal Reflectors, by Blasius Bart). 

Such items as scientific instruments, tips for hypodermics 
and laboratory weights are now, to some extent, being 
rhodium plated. 

There are many other articles which are rhodium plated 
but no attempt was made here to enumerate them all. 

Due to the high acidity and sensitivity of the rhodium 
bath to many metallic inypurities, plating cells are generally 
of pyrex glass, silica, crockery, or vitreous enameled stone- 
ware. The common practice in the jewelry industry, for in- 
stance, is to use a twelve litre pyrex jar placed in a copper 
or steel water bath. Anodes are pure platinum sheets of 
about .005” to .010” in thickness. The temperature is main- 
tained between 100 to 120° F. and a current density of 18 
to 36 amps per square foot is used. 

Larger baths are utilized in cases where the items to be 
plated are of larger size. In the plating of reflectors, for 
instance, baths up to a 400-gallon size are used. Such baths 
are usually of the sulphate type. Lead-lined tanks can be 
used, the tank serving as anode also. Lead anodes, however, 
cannot be used with the phosphate type of bath. 

The ordinary instruments for temperature and current 
control are used on all rhodium baths. In addition, a timing 
device is a very useful instrument as the cost of the metal 
and the short plating time preclude guess work. 

A rhodium bath has excellent throwing power. Silver 
loving cups of 4” to 5” deep can be rhodium plated inside 
thoroughly without an auxiliary anode. Therefore, no racks 


*Spectral Refleetivity of Rhodium, by W. W. Coblentz & R. Starr 
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or special wiring are necessary. Generally 20 to 24 gauge 
copper wire is used for suspending articles to be plated in 
the rhodium bath. No tight connections are necessary nor 
is the spacing of the work too important except for solid 
articles. Small items, such as screws, rivets or settings, can 
be plated in baskets or small barrels. 

A nickel preplate is generally used to enhance the beauty, 
brilliance and whiteness of rhodium. The thickness of this 
preplate depends on the metal plated. In the case of tin 
alloys, a heavy plate is required as tin is readily affected by 
acids and, if not properly preplated, the rhodium plate may 
strike through and cause a streaky deposit. The usual plate 
on this metal is 20 to 30 minutes. A preplate of 3 to 5 
minutes is adequate for brass, copper and precious metals. 
Some platinum and white gold articles are plated direct in 
the rhodium bath but, while this practice will produce a 
good rhodium plate, it is still recommended that a nickel 
preplate be used at all times. 

The ordinary cleaning methods and precautions used for 
nickel or gold plating are sufficient for rhodium plating, but 
it is advisable to make sure that the last water rinse, prior 
to entering the rhodium bath, is very clean, or is, preferably, 
distilled water. Distilled water is preferred for this last 
rinse as a rhodium bath is made up of distilled water, and 
a tap water rinse may possibly be contaminated with clean- 
ing solutions or foreign metals. 

The time of plate varies, of course, with the type of item 
being plated. On jewelry items, or so-called inexpensive 
costume jewelry which is worn only periodically, a light 
plate of 15 to 30 seconds will give excellent results. An 
optical frame or a watch attachment, on the other hand, 
require a plate of 2 to 3 minutes. Reflectors, of course, re- 
quire an even heavier plate. 

From the quantitative data presented previously in this 
article, a set of conditions for a rhodium bath can be selected 
to give the desired plate. For instance, on the cheaper lines 
of jewelry, where economy and speed are essential, a high 
acid, low temperature, low rhodium concentration and 
high current density solution is used. All of these factors 
favor bright flash deposits at the least expense. On the other 
hand, in the optical and reflector industries, as well as in 
higher priced jewelry, the factors are selected in the bright 
plating range which will give high current efficiency and a 
heavy plate at a given time. 

Many jewelry items of the popular type are not being 
rhodium plated due to a misconception of cost. In spite of 
the fact that rhodium, as supplied to the user, is much higher 
in price than gold, rhodium plating can be done as cheaply 
as, or even cheaper than, gold plating. If we base the aver- 
age efficiency of a rhodium plating bath at 7%, a one-minute 
plate at 36 amps per square foot would cost about 30c. How- 
ever, since a 15 to 20 second plate is sufficient on cheaper 
items and since a current density of much less than 36 amps 
per square foot is used, the advantages of rhodium plating 
can be secured at a cost of about 10c per square foot— 
which is certainly not higher than the cost of gold plating. 

It is of prime importance to mention, at this point, that 
the expense of rhodium plating is often caused by poor 
installation, lack of care of the bath and, particularly, the 
lack of proper set-up of drag-out tanks to save all the 
rhodium possible. Jewelry items, in particular, are often 
of intricate design—many are ball, cup-shaped or pierced 
affairs—and the area on such pieces is hard to figure, is 
often misleading, and the chances of occluded rhodium solu- 
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tion by capillary attraction in these designs is very great. 
If this rhodium is not recovered, more rhodium may be 
dragged out into the waste waters than is actually used for 
plating the articles. It is, therefore, of interest to conclude 
this article with the record of a 12-litre bath in the mainte. 
nance of which intelligent care and supervision were used. 

This bath was installed in 1932 and an accurate record 
was kept of every item plated. One and one-half to two and 
one-half million pieces were rhodium plated in this 12 litre 
bath per year. During this period of 1932-1940 nearly fif. 
teen million pieces were plated and the cost of the rhodium 
that has gone through this bath amounted to about $70,000. 
The bath, as originally installed, contained 20 grams of rho. 
dium sulphate solution, 480 grams C. P. sulphuric acid and 
12 litres of distilled water. Four platinum anodes, each of 
16 square inches in area, were used and the articles plated 
varied from one-quarter inch to two square inches in area. 
After five years’ operation of the same bath, the accumula. 
tion of sulphuric acid due to hydrolysis and the introduc- 
tion of sulphuric acid which is contained in excess in pre- 
pared rhodium solutions which were used in replenishing 
the bath, became so great that the density of the bath made it 
difficult to submerge the light work to be plated. On analysis 
the bath proved to contain 55% sulphuric acid and 3 grams 
of rhodium per litre. Since the bath still operated satis. 
factorily, it was decided to remove the excess of sulphuric 
acid by neutralization of part of the bath, washing out the 
sodium sulfate so formed and recovering the rhodium as 
hydrate. The rhodium hydrate was then returned to the bath 
where it was dissolved by the sulphuric acid and recon- 
verted to rhodium sulphate. This practice has been adopted 
as a regular procedure and is done every two months to 
maintain the acid content. ‘The entire set-up is neatly 
arranged. Accurate temperature controls are used, and a 
system of drag-out tanks is so arranged that not a drop of 
the rhodium solution is lost. Of course, the conditions of 
temperature, current density, acidity and rhodium concen- 
tration were selected to give a good bright rhodium plate, 
giving satisfactory protection at a minimum of cost. This 
care resulted in a saving to the manufacturer of over 30% 
in the amount of rhodium used for the same amount of work 
that was plated prior to these improvements. It will be 
realized that a 30% saving on $70,000 is well worth while 








The Jessop Steel Co., Washington, Pa., has recently 
installed a large drum type grinding and polishing 
machine shown above for finishing sheets and plates up 
to 50 inches wide by 14 feet long, of any type metal. 
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Bells Through The Ages 


“Hf bells habe any sides, the clapper will find ‘em’ 


By Joseph Danforth Little 
Nutley, N. J. 


This is the concluding portion of the article, the 
first part of which appeared in the December 1940 
issue of Metal Finishing. 


OE, Milton, Wordsworth, Tennyson, Gray, Longfellow, 

Browning and Schiller have all sung of bells and all 
literature is loud with music of bells. The famous Lean- 
ing Tower of Pisa, which leans thirteen feet from per- 
pendicular, and which seems to be in the very act of 
falling as one looks upon it, has one of the most beauti- 
ful Campaniles in the world consisting of 7 bells, the 
heaviest of which weighs six tons and hangs on the 
side opposite the overhanging wall. The structure is 
180 feet high and is crowned by a belfry, which con- 
tains the bells. This strange phenomenon has existed 
for over five hundred and ninety years, it having been 
built in the year 1350. In spite of political and religious 
differences and in spite of attacks upon the church, which 
are frequently bitter, all classes of the community would 
feel that something was lacking if, amid the general re- 
joicing, the sound of bells did not peal out, with jubilant 
clangor from the church steeples, as if to give voice to 
the joy so evident around them. In early English days, 
it seems to have been customary for the bell man at 
Christmas time to go amongst the householders of his 
district giving each a copy of his broadside and expect- 
ing something from each in return, some small gratuity, 
as an addition to his ordinary wages. One of these 
closes with the following: 

“May heaven preserve your families from hence 

Until another Christmas doth commence 

And by His Providence you always keep 

When I have laid my sounding bell to sleep.” 


Bells of America 


In the early days of New England settlements, con- 
gregations were called to church either by the beating 
of a drum, the blowing of a tin horn or a conch shell, 
or by raising a flag, for belis were conspicuous by their 
absence. At Hingham, Mass. where the question of buy- 
ing a bell came up, the Puritans voted “a church bell 
is a contrivance of priests, not suitable for our meeting 
house. We will consider the use of the drum”. Am- 
erica’s early colonists were too greatly occupied with 
more serious problems to practice the bell founding art, 
and the first bells used by the colonies were brought 
from Europe. Only a few of these have been preserved. 
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Ben Jonson 


Records show that Harvard College had a bell in a tur- 
ret in 1643. Probably the oldest English bell in this 
country now in use is one in the Court House at Barn- 
stable, Mass. The date of 1765 appears on it. It orig- 
inally belonged to the First Parish Church in Sandwich, 
Mass. After the sale of the church, the bell came into 
the possession of the County Court House. 

A bell now preserved in a church in Passaic, N. J. 
was cast in Holland in 1700. The original bells of 
Trinity Church in New York City were cast in England 
about 1700 and were said to have been the gift of Queen 
Anne to that church. The oldest bell in the United States 
and probably the oldest in both Americas, hangs in the 
small village of East Haddam, Conn. and bears the date 
of A. D. 803. It probably came from an old monastery 
in Spain and may have been brought to this country as 
ballast in some sailing vessel. 

In some of the old church records of this country 
harking back to the seventeenth century, are accounts 
of the purchase and installation of clocks and bells, some 
to be paid for in grain and others in commodities by 
assessment against the town’s citizens. In all the tin- 
tinnabulation of bells, there is none the world over, that 
in its symbolism, has had a greater effect on civilization 
than the bell which rings out tidings of great joy. Such 
was the effect on the people of Philadelphia when the 
grand old Liberty Bell, so intimately associated with the 
beginning of our Republic, rang out its message and 
summoned the colonists to hear the first official reading 
of the Declaration of Independence. Next to our flag. 
this famous bell seems to evoke the most ardent outbursts 
of patriotic feeling. 

Though not the largest nor the oldest bell in America, 
the Liberty Bell is by far the most celebrated and most 
famous bell in this country. It is one that is of interest 
to every American citizen. It is dedicated to the cause 
of liberty and it actually “Proclaimed the liberty” of 
the thirteen states, as its tones on July 8th, 1776 (not on 
July 4th) rang out the birth of a Nation and announced 
to all the world, that a new republic had been born, a 
few days before and the Colonies of America were free 
and independent as the first official reading of 
the Declaration of Independence was read from a bal- 
cony in the State House square. Thus it fulfilled the 
Biblical quotation which appeared on the side of the 
bell, “Proclaim Liberty through all the land unto all the 
inhabitants thereofi—Levit. XXV, 10”. 

When the American forces left Philadelphia in 1777 
this bell was moved by the patriots to Allentown, Penn.. 
where it would be beyond danger of coming into the hands 
of the British army and of being transmuted into cannon 
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for use against the Continental army. The removal took 
place with great secrecy in the dead of night and to 
make assurance, the hallowed bell was placed on an 
old farm wagon, where it lay ignominiously hidden under 
a huge load of manure. At Bethlehem, Penn., the chariot 
of Liberty collapsed and its freight had to be transferred 
to another vehicle, which managed to complete the jour- 
ney to Allentown. This event is prosaically mentioned 
in the records of the Moravian Church at Bethlehem 
under the date of September 23, 1777. The bell arrived 
at Allentown and was secreted under the floor of Zion 
Reformed Church and remained there until the latter 
part of 1778 when the evacuation of Philadelphia by the 
British permitted its return to the belfry in Independence 
Hall in the City of Brotherly Love. 


Bells Made of Various Metals 
cs briefly the metallurgy of bell-metal, the 


alloy best suited for the purpose is one of copper and 
tin. Bells have been made of aluminum, bronze, silver, gold, 
glass, wrought iron and even of wood, but the accepted 
alloy of copper and tin is the one in general use. Old French 
bells were often made of iren, while brass was more com- 
monly employed in England. Bells found at Ninevah were 
usually of bronze. A small one was recently discovered in 
that ancient city which was found to be of 86% copper 
and 14% tin. 

Hand bells are still made of every kind of sonorous metal, 
including gold and silver, according to the fancy of the 
maker or buyer. Glass has been employed for a long period 
of time. Occasionally a little zinc and lead are also added. 
A higher percentage of tin improves the tone but renders 
the metal brittle and therefore more liable to crack. Too 
much copper softens the alloy and impairs the tone in con- 
sequence. The oft-mentioned addition of silver would have 
the same effect as too much copper. Steel bells have been 
made but they have not been entirely satisfactory. 

Bell-metal, as now understood, consists of copper and 
tin, proportions vary to some extent, but the accepted alloy 
and common standard is three parts copper to one part of 
tin on small or medium sized bells and on large ones, four 
parts copper to one of tin but the brittleness of the material, 
renders them liable to crack. 

A popular superstition was that a bell of specially sweet 
tone, owes its excellence to the presence of a quantity of 
silver and gold in its composition and that on account of 
its presence there, the bell had great purity of tone. This 
is a great error. Experts tell us that the employment of 
silver and gold in any appreciable quantity would have 
the precisely contra effect upon the tone and would tend to 
injure it. 

It has been said that the legend arose from the practice 
among the workmen engaged in the casting, of asking by- 
standers for silver coins to throw into the molten metal, 
on the plea that thus the composition would be improved. 
In the time of Henry II the proportion was two of copper 
to one of tin. The tone of a bell depends not only upon the 
composition of metals from which it is made, but also upon 
the shape and the relation of the proportions of height, 
diameter, and thickness. 

Today, bell manufacturing is a highly specialized indus- 
try. In 1732, one Henry Bayley advertised his readiness 
“to cast any rings of bells in the town they belong.” The 
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bell founder did not always devote himself to that work 
only, but combined it with some more or less analogous 
trade. Sometimes the second trade taken up was strangely 
incongruous with the other. For example, one bell founder 
was entrusted with repairing the organ; another, Roger 
Kent by name, who lived in England in the sixteenth cen- 
tury, made cloths and bells. Another supplemented his bell 
casting by selling wine. In the records of the parish of 
Winlock, Shopshire, England, is an account of the death of 
Sir William Corvehill, which reads: “priest of the Service 
of our Lady in this Church. He was skilled in geometry, 
not by speculation, but by experience — he could make 
organs, clocks and chimes, in kerving in masonry and silk 
weaving and painting and could make all instruments of 
music and he was a very patient and gud man. All this 
country had a great loss of Sir William, for he was a good 
bell founder and maker of frames.” 


The Greatest Bell That Man Ever Made 


Some of the most celebrated bells have achieved fame 
principally on account of their size and weight, while others 
have been accounted noteworthy, having played an im- 
portant part in history. The Russians have surpassed all 
other nations in the magnitude of their scale of bell found- 


ing. 


Superstitions Concerning Bells 


From the very earliest times, much superstitious feeling 
was connected with bells. There are in some countries, 
places which are pointed out where church bells have fallen 
into a lake or river, or have sunk deep into the ground, 
will toll on certain days of the year or on solemn occasions. 
The believers in these wonders go to the place where a bell is 
said to be hidden and listen attentively. Generally they soon 
hear the distant sounds which they anxiously wish to hear. 

In early days a belief became prevalent that bad luck 
came to any one destroying a bell and that a ship carrying a 
stolen bell would never reach shore. An anecdote of the 
Middle Ages tells of a band of robbers who, having broken 
into a Monastery out of bravado, rang a peal of bells. A 
miracle was wrought holding them tight to the ropes from 
which they were unable to free themselves. Some held that 
evil spirits hated and feared the sound of church bells and 
that they could be put to flight by the ringing of bells. No 
longer ago than 1852, the Bishop of Malta ordered the 
church bells to be rung for one hour “to lay a gale of wind.” 
In France, up to a few decades ago, it was not unusual to 
ring the church bells to ward off lightning. 

In Sweden there is an old bell bearing an inscription 
which reads: “I serve God, defy lightning and mourn the 
dead.” At one time, bells were supposed to have real virtue 
and it was believed by many and even by some at the 
present day, that they had the power to help when in danger 
and that they prayed to God for the living and also the 
dead and that bell ringing, on the approach of a thunder 
storm, was a protection against destruction by lightning, 
thunder and tempest and that bell ringing would avert 
pestilence. One writer held that “the passing bell was an- 
ciently rung for two purposes; one to speak the prayers of 
all good Christians for a soul just departed; the other to 
drive away the evil spirits who stood at the bed’s' foot and 
about the house, ready to seize their prey, or at least to 
molest and terrify the soul in its passage.” 
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Faulty Acid Copper Solution 


0. We have, for some time, been having 
trouble with our acid copper plating bath. 
\ continuous brown smut forms on our 
anodes and apparently falls into the solu- 
tion and plates out on the work causing 
rough plating, not to say anything about 
the faet that this also heavily contam- 
inates the solution. 

Our tank is a lead-lined, steel tank— 
36" x 36” x 30” deep.. We use five bars, 
two cathode and three anode bars. The 
anodes are rolled copper, _ elliptically 
shaped and 26” long x 1” thick. Three 
anodes are hung on each anode bar, mak- 
ing nine altogether. Our work is racked 
three pair of shoes on each rack, six 
racks making a full load. We plate at 
1% to 2 volts and 30 to 40 amperes per 
sq. ft. We also agitate our solution with 
air, the source of which is a small spray- 
ing compressor. 

We specialize in the metallization of 
baby shoes only. This type of work, as 
you probably know, is processed by dip- 
ping into paraffine wax first, followed by 
a dip in shellac and then sprayed with 
copper bronze powder for conductivity. 
We are using Drakenfelds “Extra Dry 
Copper Powder”. 

We recently acquired a filter with which 
we filtered our solution. We first treated 
the solution with activated carbon, al- 
lowed same to settle out over-night and 
then filtered into another tank. We thor- 
oughly cleaned the original tank and 
fillered back into same. 

We now find that the filtering of the 
solution has not eliminated the trouble, 
since the brown smut still forms on the 
anodes. 

We are, therefore, taking the liberty 
of submitting to you samples of our 
solution and the brown smut, in the hope 
that with the above facts you could pos- 
sibly advise us as to the cause and a 
way of overcoming this most aggravating 
trouble. 

Anything you could do to help us 
would, we can assure you, be sincerely 
appreciated. 


\. The-smut is primarily finely divided 
metallic copper. A test was made to de- 
termine if much of the smut is com- 
posed of copper oxides, but if these are 
present, it is in only a small amount. 


The solution showed the following 
analysis: 
Copper sulfate ........... 33.9 ozs./gal. 
Sulfuric acid ...........-. 8.4 ' 


Your trouble is due principally to poor 
anode corrosion. You state you are using 
rolled anodes and presumably these are 
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of a good standard grade. Assuming this, 
that is, assuming that the anodes are of 
high purity and uniform grain structure, 
then you have two other factors that are 
first on the list with regard to affecting the 
type of corrosion: First, solution com- 
position; Second, anode current density. 
(Solution temperature, agitation, impuri- 
ties, are also factors), 

With regard to solution composition, 
you are running the acid somewhat lower 
than has been found to give good results 
with a copper sulfate content of 34 
ozs./gal. For an air agitated solution 
and 33 ozs./gal. of copper sulfate, about 
10 av. ozs./gal. of sulfuric acid is best. 
That is, best for rapid deposition with 
good anode corrosion. You may have 
found that the high acid is not good in 
your case due to attack of the inside of 
the shoes or damage to the metallizing 
before copper covers the shoe. If this 
is the case you can do one of two things. 
After metallizing the shoes, give them a 
first coat of copper in a separate tank 
low in acid, then follow in the high acid 
tank. Or, use just one solution, but use 
a formula in the neighborhood of 27 ozs. 
of copper sulfate and 6.5 av. ozs. of 
sulfuric acid per gallon. This formula 
should give you better anode corrosion. 

With regard to anode current density, 
it is known that if it is too low, metallic 
particles will form. At a higher current 
density, the anode will come down cleaner 
and smoother, Too high a current density 
will cause coating over, and excessive 
polarization. 

Definite figures have been obtained on 
this in the case of nickel anodes by Mc- 
Duffie & McFarlane in their report pre- 
sented to the 1939 convention of the 
American Electroplaters’ Society. 

Specifically therefore, we suggest you 
try cutting down the anode area in your 
tank. If removing any anodes spreads 
them out so much that poor distribution 
results, then use the same number of 
anodes, but shorten them. 

If for any reason you cannot do the 
above, or change the solution composi- 
tion, then you will have to use anode 
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bags. There is no entirely satisfactory 
material for this purpose. Wool, glass 
cloth, and synthetic fibre cloths have been 
used.—G. B. H., Jr. 


Asphalt-Lined Tank for Silver 
Plating 


Q. Under separate cover, we are send- 
ing you a bottle of silver solution to be 
analyzed. This solution is used for plat- 
ing copper wire and was made up accord- 
ing to formula in the Guidebook. It was 
used in a steel tank that was lined with 
some form of asphalt, and was made for 
us by a plating supply house. 

At one end of the tank, the asphalt 
has broken away and the silver anodes 
are being used up nearly twice as fast 
as the anodes at the other end of the 
tank, 

We are to re-line this tank with a 
rubber lining and would like to know 
if the solution, after it is filtered, will 
be satisfactory to use over again. 

A. The analysis of your solution is: 


Silver 3.97 tr. ozs./gal. 
Free sodium cyanide 1.83 av. ozs./gal. 

The metal content is at a good figure, 
but the free cyanide would be considered 
low for normal plating procedures. Un- 
less you run a low free cyanide for some 
special reason, add 1% ozs./gal. of 
sodium cyanide. This addition should be 
made gradually. 


The solution is contaminated with dirt 
and impurities. The extent of the con- 
tamination, especially the dissolved metals 
such as copper, would determine whether 
this solution was suitable for use again. 


It is suggested you filter the solution, 
and add the cyanide as directed. (If 
much solution is lost during the filtra- 
tion requiring the addition of much 
water a check analysis should be made). 
A test run can be made and the quality 
of plating noted. The decision can then 
be made as to whether to continue use 
of the solution before going to the ex- 
pense of making any metal additions. 

Poor contacts at the anode rod_ will 
cause uneven distribution of current to 
the anodes and can be the cause of the 
more rapid corrosion of some anodes. The 
use of heavy steel anode rods, placed 
just under the surface of the solution, 
and from which the anodes are suspended 
by short hooks, will eliminate contact un- 
certainties, , 


If a rubber lining is contemplated, make 
certain that the rubber is compatible with 
a silver plating solution. Plain steel 


tanks (left coated with the mill scale) 


25 





bully ised 1or hnoiding silver 
" itions Keep anodes about 3” 
way trol the side of the tank. If 
put wired glass between anodes 

le of tank.—G. B. H., Jr. 


Calculation of Sulphuric Acid 


(). This inquiry refers to the determ- 
itior f sulphuric acid as described 
pa 101 of the 1940 edition of Plat- 

& Finishing Guidebook [ always 

work it my answer by the number of 
rated from NaQH = solution by 

plying with the factor given, thus 
Diaining the result in ounces per gal 


I What | would like to know is how 


dor unces per gallon compare to per 
In other words, is there any 
ru for converting ounces per gal 
uphurk acid into i percentage 

rea 


A. The percent by weight of sulfuri 
acid will be equal to the weight ot 
multiplied by 100 and 
weight of one 
the solution. 

The weight of the solution in ounces 

equal to 133 multiplied by the specifi 
gravity (133 avoir. oz. in | 

Therefore the 


gal. of water). 
percentage equals: 
oz./gal. sulfuric acid x 100 


133 x sp. gr. of solution 


0.75 x oz./gal. sulfuric acid 


sp. gr. of solution 


[he specific gravity of the solution 


may be determined by a_ hydrometer 


graduated in density units, commonly 


called a specific gravity hydrometer. 

If only a Baume hydrometer is avail- 
able, which is commonly the case in 
most shops, the equivalent specific gravity 
may be determined by examination of a 
hydrometer conversion table in almost any 
chemical or engineering handbook or by 
the use of the following formula: 


145 
sp. gr. 
145 Baume 


GS. Be te ae 


Nickel-Rhodium Plated White 
Metal 


QO. We are sending to you a sample 
nickel solution and also a sample of 


work that has been nickel, and finally, 


rhodium 


tin alloy which was 


usual commercial way, consisting of soap 


cleaning to remove the 
ilkaline cleaning, 2‘ 
dipping, rinsing, etc and then 


pH of the solution is 5.8. 
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difhculty with the 


plated. The base metal is a 


cleaned in the 


rouge, electro- 
hydrochloric acid 
nickel 
plating for from 5 to 10 minutes. You 
will note that the plate is brittle. The 





Will you please let me know the 
solution ? 
A. Your 


nickel solution has been 


analyzed and shows 


Nickel 2.78 ozs./gal. 
Chloride as ammonium 

chloride 3.24 ™ 
pH 6.5 


[he nickel and chloride are all right, 
yut the pH is too high. Correct by add 


ing sulfuric acid in the proportion of 
2% fl. ozs. of sulfuric acid to each 100 
gallons of plating solution. An addition 
of oz./gal. of boric acid should then 
be made, 


It s believed that most of your trouble 
omes from overcleaning. The base metal 


with which you are working is very sus 


alkaline cleaners. 


eptibl to attack by 


The cleaning time in alkaline cleaners 


should therefore be held at a minimum. 
Have the piece as clean as possible be- 
fore going into the cleaners so that long 


immersion and scrubbing are not neces- 


iry 


Remove the rouge by means of a de 


greaser or solvent such as kerosene, car- 


bon tetrachlori’e, or trichlorethylene. Ab- 


sorb off the 


solvent in sawdust; do not 
illow it to dry on the work The piece 


ould now be clean enough so that not 


nore ian 2 or 3 seconds in the electric 
leaner is required. The length of time 
in the cleaner should be such that good 


leaning is had yet none of the original 
luster of the surface be lost. The sur- 
ace ot the piece should not be dis- 
colored, and should have the same luster 
is it had after coming from the wheel. 
G. B. H.. Je. 


Spotted Oxidized Finish 


Q. We are sending you under sepa- 
rate cover, one steel stamping finished 
drawn a_ circle 


around the defects in this finish. Our 


in bronze, and have 


procedure of finishing is as follows: 
One greaseless wheel operation 
Brass plate 
Oxidize in liver of sulphur solution 
Dry in sawdust 
Wire brush 
Brush with loose rag wheel 
Buff lacquer 
Will you kindly advise what these de- 


fects are and what causes them? 


A. Examination of the spots under 

the glass shows that each one has a black 

speck at the center. 
It is believed that 


trouble is sulfide 


source of your 
particles, settling on 
the work, or applied there by the scratch 
brushing action. Keep finished work cov 


ered, or away from department where 
scratch brushing is being done, 

In cleaning work after greaseless op 
eration, it is advisable to soak work in 
alkaline 
cleaner. The water will remove any glue 
that is left on the work from leave-off 
Alkaline cleaners 


water before going into the 


marks from the wheel. 
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Spotted Watch Dials 


light 24K gold flash, and then 





this, lacquer a 
f lacquer, and place in 





not intended to be a routine, free 
analytical service. Advice is fre« 
given on problems which canno! 


be solved by the inquirer. 
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Corrosion Inhibitor 


S. Patent No. 2,220,059. H. A. Beek- 

C. K. Lawrence, assignors to The 

Solvay Process Co. November 5, 1940. The 
of ferrous metals in ammoniacal 

of inorganic salts is reduced by 


Ewe 


Asal 


an 


tion of a trivalent arsenic compound 
ints of about 0.05% or more cal- 
is As.Os. 
ympound which contains divalent 


For even better protec- 


nked to carbon may be added, 
with the sulfur linked to an atom 
with the remaining valences of 
1 atom linking the carbon to 
carbon disulfide, 
thiocyanates etc. 


Kxamples are 
thioethers, 

ised are equivalent to 0.04% sul- 
Lhe nhibitor is especially good for 
nitrate solutions of from 40-80% 

on dissolved in ammonia of 


) concentration. 


Electrolytic Printing Cylinders 


S. Patent No. 2,217,015. I. Gurwick & 
gs, assignors to Shellmar Prod- 
Co. October 8, 1940. A method of form 
printing cylinders, which com- 
providing a steel base cylinder of a 
diameter slightly less than the de 
imeter, smoothing the surface of said 
ind. electrodepositing thereon a 

of iron about 0.003-0.005” thick 

3 amperes per square inch, requiring 
while rotating at about 200 feet 
ite peripheral speed, polishing the 
rface and then subjecting the iron 


to an etching process, 


Combination Cleaner, Flux & Solder 


S. Patent No. 2,216,928: S. B. Wilson 

( er 8, 1940. A material comprising a 
flux, an ammoniate and a mate- 

a ected from a fusible metal or alloy. 
ining and soldering powder com- 
1 mixture of 10-50% by weight of 
chloride, 10-50% by weight of 
10-50% by 


n 


ono chloride, and 
i powdered solder. 


VHC] 25% by wt 
("| SNH 95% “ “ 
mbe rs solde1 50% i 


White Alloy Deposit 


} tent No. 2.216.605. z. Sklarew & 
on, assignors to Special Chemicals 
October 1, 1940. A process of electro- 
ng a white copper, cobalt, tin alloy 
ng an aqueous alkali cyanide bath 
ng copper salts, cobalt salts and tin 
quantities of said salts being such 
metallic contents of one gallon of 
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said solution will be from about 0.04-15.85 
grams copper, from about 0.02-9.2 grams 


cobalt and from about 0.02-3.6 grams tin 
and having a free alkali cyanide content 
of from 0.3-6 oz./gal. of solution. 

The deposit is claimed to be corrosion re 
sistant, hard, ductile, high in reflectivity, 
good throwing power and is not absorbed 
by zinc so that it may be used as a base 
plate on zine base alloys. 

Potassium ferrocyanide may be used to 
partially replace the sodium cyanide, such 
as in amounts from 1-10 grams per liter. 
Various additions may be made to increase 
brightness and conductivity, a list being 
given in the patent. 

Ex All are dry weights to be used with 


| gallon of solution. 


| Sodium stannate 8.00 g. 
Sodium cyanide 90.00 * 
Copper cyanide 18.00 “ 
Cobalt carbonate 5.80 “ 

2 Sodium stannate 8.60 g. 
Sodium cyanide 90.00 “ 
Copper cyanide 18.00 “ 


Cobalt carbonate 5.80 “ 


Rochelle salt im” 
Sodium stannate 8.60 g. 
Sodium cyanide 90.00 * 
Copper cyanide 18.00 “ 
Cobalt carbonate i% he 
Rochelle salt TD. Tag 
rrisodium phosphate 148 * 


1. Sodium stannate 8.60 g. 


Sodium cyanide 90.00 “ 
Copper cyanide 18.00 “ 
Cobalt sulfate 13.80 “ 
Rochelle salt 12 “ 
Trisodium phosphate 7.60 “ 


One gram per gal. of bone glue or 0.1 
gal. of dextrose, goulac, or sodium thio 
sulfate are some of the brighteners listed. 


Coloring Iron & Steel Black 


U. S. Patent No. 2,217,586. G. Zapf, as 
signor to Bernhard Berghaus (Germany) 
October 8, 1940. An improvement in color 
ing of iron and steel black using the caus- 
tic soda-sodium nitrate solution which in 
this instance may also be used on cast iron, 
The color is produced in three stages re- 
quiring three baths: 


First Bath: 


Caustic soda 


Disodium phos- 
phate 14-22%; Preferably 16.5% 


Sodium nitrate 3- 7%; Preferably 5% 


73-77%; Preferably 75% 
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Immerse for 15 min. at 125-135°C, (pref 
erably 128°C.) in 60 parts of above mix 
ture dissolved in 40 parts of water. 


Second Bath: 
Caustic soda 


50-70%; Preferably 60 
Sodium nitrate / 


30-50%; Preferably 40 


Immerse for 15 min. at 130- 138° 
( preferably 133°C.) in 60 parts ol above 


mixture dissolved in 40 parts of water 


Third Bath: 
Caustic soda 95-70%; Preferably 60 
Disodium phos 

oO 12° 


phate 8-12%; Preferably 10 


lrisodium phos: 


phate 10-18%; Preferably 14 
Sodium nitrate | 2.5- 4%; Preferably 
Immerse for 30 min. at 145-160°C. (prefer 


ably 150°C.) in 60 parts of above mixtu! 
dissolved in 40 parts water. 


added to Bath I, 0.5 
sodium jodate; to Bath II, 0.5% 
iodide; and to Bath III, 0.5% 
and 4% soda ash. 


There may be 
potassium 


sodium iodate 


Bright Zine Plating 


U. S, Patent No. 2,218,734. L. R. West 
brook, assignor to E. 1. du Pont de Nemours 
& Co. October 22, 1940. A brightener in a 
cyanide zinc bath consisting of a compound 
containing a methylenedioxyphenyl group, 
also with the addition of a metal from the 
group consisting of molybdenum, chromium, 
cobalt, manganese, nickel, iron, titanium, 
rhenium, aluminum and tungsten. Bright 
piperonal, alcoho] 


eners are: piperony| 


piperonylic acid, piperine, safrole, piperonal 
acetophenone, Molybdenum is best metal 
and is used to the extent of 1-12 g./| prefer 
ably. When making up the solution, 2 
g./l. zine dust is added to purify the bath 
The deposit is dipped in a solution of 4% 


nitric acid for 15 seconds. Example of 
solution: 

Zine cyanide 60 g./l 
Caustic soda ° i 
Sodium cyanide | ais 
Molybdenum trioxide 8.0 
Piperonal LS. * 


Coloring Zine Black 


U. S. Patent No. 2,219,977. O. Brill, as- 
signor to Firm Mannesmann-Stahlblechbau, 
4. G. (Germany). October 29, 1940. Zinc is 
coated black in an improved molybdate bath 
by immersion. Patent claims the process of 
coating articles consisting at least super- 
ficially of zinc, comprising the steps of 





selected from the group 


A rubber coated 


Pickling Machine 


nitrate-ammonia 


Nickel Plating Solutions 


mprising deposition from a solu- 








\s an example of the plating solution: 
Metallic nickel 75 g./l. 
Chloride 15 
Boric acid Sb * 
Arsonic acid brightenet Below 2 g./l. 
Temp. Room to boiling, preferably 
90°C. 
pH 1.5-3-5, preferably 2.0-3.0 
Current density preferably 4.0-7.5 
amps./sq. dm. 
Auxiliary brighteners may be used for 
greater brightness where high ductility 


and maximum corrosion resistance are 


non-important. For example: 

Zine 0.25 g./l. optimum 
Cadmium 0.4 = ™ 
Selenium 0.15 - = 
Tellurium 0.15 sa o 


Polishing Composition 


Polishing Composition, U. S. 
No. 2,214,263. F. A. Weike, assignor 
to McAleer Mfg. Co., Sept. 10, 1940. A 


polishing composition in 


Patent 


the form of a 


hard frm cake for cleaning, polishing 


ind coating lacquered surfaces with a 


protective coating of wax and containing 
essentially about 13% wax and _ plastic 

zer, 65° mineral spirits and 22% of an 
ubrasive adsorbent. 

Ex: 

Carnauba wax 6.03% 

Paraffin wax 5.14% 

Parafhn oil 2.23% 

Mineral spirits 64.20% 

kinely divided diatomaceous earth 22.33% 

Odorant 0.064% 
(-reer ave 0.006°%- 


Zine Anodes 


Zin {node. S. Patent No. 2,214... 
ro. R. O. Hull, assignor to E. I. du- 
Pont de Nemours & Co., Sept. 10, 1940. 


The anode efficiency in cyanide zinc plat- 


ing solutions is higher than the cathode 
eficiency and as a result the metal con 
tent of the solution rises. The anode 
eficiency is reduced according to the 


claims of this patent by the addition of 
calcium to the anode in 
ing from 0.05% to 5.0% 


92 Saree 
0.25° to 1.25%. 


amounts rang- 


usually from 


Galvanized Iron Sheet 


Galvanized Iron Sheet. u & 
No. 2,212.269-71. H. L. 
to A, A. Kramer. \ 


the corrosion 


Patent 
Kohler, assignor 
galvanized sheet, 
resistance of which is im 
where bending or 


effected by 


and applying to the outside an amalgam 


proved at the places 


forming has been cleaning 
of zine and mercury, or zinc, tin, lead 
and mercury, or tin, zinc and mercury 


at such places 


Centrifugal Blasting Machine 


Blasting Machine. U. S. Patent No. 
2.212451. L. D. Peik, assignor to The 
American Foundry Equipment Co. August 
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20, 1940. \ 


throwing 


centrifugal machi: 


abrasives at blasting ve 


using an improved type of rotor. 


Full Automatic Conveyor 


Full Automatic Conveyor. U. S. 
No. 2,214,262. V. W. Todd, assig: 
Hanson-Van Winkle-Munning Co.., 
10, 1940. \ 


articles through 


machine for transf 
a plurality of tanks 


Buffing Wheel 


Buffing Wheel. U. S. Patent No 
522. H. E. Hargy, or. sept. 24, 194 A 
folded disc wheel to hold large ar 


of polishing compound. 


Interesting Facts About 
Metals 
The oldest iron mine in America 


Dickerson Mine Hill, west 
Dover, N. Y. It was opened in 1700 and 


mine, on 
over a million pounds of ore hav 
taken from it. It is now owned by Rutgers 


University School of Mining. 


Polonium, used in the manufacture of 
spark plugs for automobiles, is worth 
000,000 per ounce and is found in P 
of which Mme. 


scientist, was a native. 


oF 


Curie, the great w 


The Greeks were the first peop 
strike coins of silver. They struck 
coins as early as 869 B.C. 


Gold is first mentioned in sacred 
ture in Genesis 2-11. Gold is ment 
300 times in the Bible. Silver is first 
tioned in Genesis 23-15 and appears 
scriptures over 200 times. 


In early days, both gold and silv 
very plentiful. We read that 
was captured by Alaric, the Goth, he de 
manded as his tribute 5,000 pounds of g 
2,000 pounds of silver and 2,000 pounds 
pepper. Ancient records often tell of the 
use of pepper as money. Common 


when R 


pepper was one of the earliest spices known 
and was as costly as silver. 


In the very early days of Peru, gold 
silver were very plentiful and it is 
that in the great temple of the Sun, which 
was at Cuzeo, the walls, cornices, statuary, 
plates and ornaments were all of gold 
even the agricultural implements used 10 
the garden were of gold and silver. 

The monasteries in Anglo-Saxon 
were the homes of expert craftsmen 


branches of artistic production, in g 


especially goldsmiths and silversmiths. ry 
monk was expected to learn a_ hand 
and those of the goldsmith and silversmith 
were highly esteemed. 

Charlemagne was buried in a cof 
solid gold, which was surrounded a 


great number of candelabra of the 
noble metal. 
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Fundamentals of Science Relating. 


to Electroplating 


Chapter 5 








| neral theory, dating back to Faraday 
has been that an oxide film is formed 
metal which protects it from chem- 

ck. It is interesting to point out, 

how _ that within the past year or so 
ew theory has been advanced which dis- 
misses the need and in some cases even 
sence of an oxide film and instead 
correlates the phenomenon of passivity with 
tron arrangement in and around the 


itoms Even here, in other words, 

















electrons are coming to the fore! 
[fo summarize these properties of metals, 

iy be said that metal strength and the 
istic properties are due to crystal struc- 
of bonding 
d. The electrical, thermal, thermo- 


is well as to the type 


electric, thermo-electric-magnetic and _ opti 
cal properties are closely associated with 
tals’ exclusive feature—the free electrons, 

ire therefore, together with the above 
hemical properties, the fundamental criteria 
for metallicity Substances possessing all 
ibove properties, especially to an ap- 
Certain non- 
variously possess 


_ but never all, of the enumerated char- 


able degree, are metals. 
eta substances may 


{ppendix to Chapter 4 


periodic Table mentioned in the 
= chapter is an arrangement of the 
known elements first devised by the Russian 


st Mendelejeff ‘pronounced Mendelay- 
which has permitted some of the most 
Orig- 
irranged the elements known at 
nthe 


e prophecies in chemistry, 


ib 
their atomic 
weights (with a few exceptions) and found 
lefinite often at every 
nent, elements with similar prop- 


order of 


intervals, 


This 


sion on the 


chapter concludes the discus- 


periodic arrangement of 


the elements. Acids, bases and salts 


are discussed. lonization is also con- 
sidered. 

erties reoccurred; or working conversely, 
when he arranged the elements in vertical 
columns according to similarity of proper- 
ties, he found that they were then horizont- 
ally arranged according to increasing atomic 
weight, with a few exceptions. We know 
now that if we use atomic number instead 
of atomic weight i.e. atomic structure in- 
stead of weight, these few exceptions also 
disappear, Occasionally, some blanks had to 
be left to get the elements in their proper 
positions, and in such cases the properties 
of the fitted into 
blanks could be foretold, by reference to 


elements to be these 
the properties of their neighbors, long be- 
fore the 
covered. These points are illustrated in the 
following popular scheme of the periodic 
system of the elements. 


elements themselves were dis- 


Omitting hydrogen, the elements directly 
under one another have similar 
as lithium (Na), potassium 
(K), (Vi). 


The elements in each of the vertical groups 


properties, 
(Li), sodium 
cesium (Cs) and _ virginium 
have the same valence, zero valence mean- 
ing inability to combine chemically so that 
Group O contains the so-called inert gases. 
Further, in most groups there are two sub- 


groups, marked A and B, in which the 
elements are more related to each other 
than to the rest of the main group, Thus 


subgroup B in Group 1 
(Cu), silver (Ag) and gold (Au), which 
electroplaters will recognize as being plated 


contains copper 


from very similar solutions; and subgroup 
B in Group 7 contains the four “halogen” 
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arrangement of the elements into groups according to a popular scheme. 
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gases fluorine (F), chlorine (Cl), bromine 
(Br) and iodine (1) which have very sim- 
ilar properties. Group 1 has the most 
active elements that can form positive ions 
and Group 7 has the most active elements 
that can form negative ions. In between 


are the various gradations. The activity 
also decreases in going from the top to the 
active than 


bottom. Thus fluorine is more 


iodine in Group 7. Many other generalities 
and family traits can be stated, some of 


which will appear in later chemical dis 
cussions, and which are very useful guides. 
for example, in devising plating solutions 
Elements numbered 85 and 87 were dis 


covered only recently but their physical 


and chemical properties could be closely 
foretold from their positions in the table. 
Modifications of this table are often used 
to better emphasize certain properties, such 
as the table in the preceding chapter show 
ing the degree of metallic properties of the 
elements. (See editorial pages of November 
1940 issue). 


». Acids, Bases and Salts 
The expression “Salt of the earth” has 


in reality more significance in it than 
slang, because therein lies a tale of the 
chemistry 


beginning of a new period in 


When the chemists of ancient times took two 


of the original Greek “elements”-—earth and 


water—and added one to the other, two new 
materials were formed: one, a solution of 
part of the earth, and the other, the re 
mainder of the earth that was not dissolved 
The solution part, which had a = definite 
taste, was called a “salt” (we use a dif 
ferent definition today). Now 
third Greek 
a “salt”, the latter broke down and gave 


called 


or “corrosive water” and a non-volatile part 


when the 


applied a “element —fire—to 


a volatile part which they “spirit” 


And so there came into being the concept 


ot two opposite types of materials, which 


were later called, respectively, “acids” and 


“alkalies” 


gave “salts”, 


(bases), and their combination 


The next question quite naturally was 


“Why is an acid?” 


and the story of how this question was an 


something to the effect 


swered is the story of a good part of our 
chemical progress. The ancients knew that 
tastes and that they 
all neutralized alkalies. It seemed logical, 


all acids had sour 


then, that they possessed some common in 
They knew also that acids could 
be formed by burning sulfur, carbon, phos 


gredient. 


phorus and other materials and that in so 
doing, heat and light were liberated. They 
said, therefore, that acids were caused by 
the loss of something. A 
the name of. Stahl 
“nhlogiston” 


gentleman by 


called this something 


a 


these sub- 
A French 
scientist, Lavoisier, therefore suggested that 


But then it was realized that 


actually gained weight. 


inces 


instead of losing phlogiston in making 
ls, oxygen was gained. It was a fairly 
tep after that to show that it was 
oxygen that was the common ingredient 
I i but tha actually i acids con- 
uined hydrogen [he progress we have 
ade sit then is to define the condition 
f the hydrogen which is present in every 
cid We can best do this now by ap- 
pl I t! ubjec irom a different angle. 
| re recalled that discussing 
vad mentioned that most atoms 
ild to either lose or gain elec- 
irge in the iorn it electrons) 
ele I i harged atoms 
wer illed ions. The process of forming 
ation and a theory of lon 
l ns was first put forth by 
{ rated Swedist hemist Arrhenius 
Simply put, his theory, which is 
ersally accepted today with some modi 
| i na tain l ances when 
j ved in certain solvents (of which 
water thie most important were it east 
to some extent dissociated (i.e. broken down) 
positive and negative lions, correspond 
nstituents Since the orig 
" ibstances and the final solution were 
i whole electrically neutral, the total 
number of positive charges on the positive 
ol wa tl same is th otal number of 
it charges on the negat ions. Only 
ich solutions can conduct electricity and 
the substances referred to, that produce 
lucting solutions, are called electrolytes 
Very often the solutions containing these 
tar ul ncorrectly illed electro 

| 
Note that not only must we have ele 
t t to get conduction, but we must also 
have the proper solvent. Thus pure hydro 


en chloride 
hvydroch ric 

but not if it Is 

Il } 


dissolved in water (known 
conductor, 


benzene. We 
method of 


wid) is a 


good 
dissolved in 
about the 


i iave more to say 


conduction ind the types ol electrolytes 
el This subject is important to us at 
this moment because all acids, bases and 
ts are electrolytes and vice versa. Thus 
irs and alcohols do not give conduct 


solutions. 


\ few other points about ionization must 


ntioned First of all, it was said 


in earlier chapter that the valence of an 


ement represented the number of unit 
har of electricity on the ion of that 
element So in solution a calcium ion 
Ca ) has twice the charge of a sodium 


on (Nat) and can neutralize two chlorine 
each of the latter has 
charge. 


ons Fe because 
vy one init 


electrolytes do not necessarily 


break up completely into ions; ‘in other 
words, there exists a degree of ionization 
f each electrolyte While there is even 
lay a little question as to the exact me 
inism by which varying degrees of ion 
ition are brought about, for our purposes 


we may consider that often only a certain 


percentage of the molecules of the substance 


dissolved do ionize, the remainder being 


un-ionized molecules. Where the percentage 


onization is high (practically 100%) the 


30 


called 


degree ot 


substances are 
and the 
the same concentration 
of the although 
the activity of the ions becomes hampered 


strong electrolytes 
ionization is essentially 
regardless of the 
electrolyte in the water, 
volume, so 
effect may be the 
100%. 


the more there are in a given 
same as 
Where 


small, 
electrolytes 


though ionization were not 


the degree of jonization tends to be 


the substances are called weak 


ind the 


percentage ionization increases as 


ution becomes more and more dilute. 


nportant to realize that solubility has 


nothing to do with degree of ionization. 


Thus silver chloride is hardly soluble in 
water, but the minute amount that does 
lissolve is highly ionized 

It is common in chemistry to represent 


ionization by the reaction: 


Sodium Sodiun Chloride 
chlorid ion ion 
[This means that, in water for example, 


n-ionized sodium chloride is completely 
ociated into sodium ions and chloride 
ons Note that the positive ( — } charges 
) nee the negative { ) charges, 
( r now he following 


Hydrogen Fluoride 


acid ion 10n 


Not only is the un-ionized hydrofluori 


d dissociated into hydrogen and fluoride 


ns (indicated by the arrow—) but the 
utter are also combining to form un-ionized 
hydrofluoric acid 
This 


continually but in any one 


(indicated by the ar 


row—). “tug-of-war” is going on 
solution there is 
definite un-ionized 


ilways a percentage of 


molecules and ionized molecules. It is just 


is though it were a continual dance; a cer 
tain number of couples dancing and a cer 
tain number each of uncoupled ladies and 
gents walking around seeking partners. Let 
that on the 


us assume average, as some 
couples get tired and separate, an equal 
number of couples is formed by the sepa- 
rate partners so that there are always the 
same number of couples dancing and the 
same number of individuals walking around. 


[his, in chemistry, is called equilibrium (at 
dances the word has a quite different mean- 
ing). 

Besides as in the 


above reactions, ion- 


ization may take place in several stages. 
For example: 
H.SO. = Ht HSO, 


HSO, = H+ + SO, 


that sulfuric acid forms its 


ions hydrogen and 


This means 
iitimate sulfate only by 
going through the intermediate HSO, ions, 
which also in solution with the H+ 


and SO, 


exist In 


We must remember that ions do not have 


the same properties as their parent atoms, 


different, 
so that the properties of chlorine gas, for 


of the 


since their electrical make-up is 


example, are not the same as those 


METAL F 


chloride ion (Cl-), 


expect to easily form 


chlorine gas from sodium chlorid: 


cause the ions are easily 


tion. lons and atoms are 


and one 


sodium 


lorme 
not 


any more than compounds and m 


the same. 
1940 issue). 
it should be 


substances (salts, ac ids, and 


described refer to their 


in solution This may be 


Somewhat along 
stressed that the 


} 


Dd 


prope rt 


(See previous Chapte: 


pr 


quit 


is 


from their action when dry. S 
floats on sulfuric acid that 

water but it explodes in a °s 
solution, Ammonium carbonat« 
nitrate in solution form merely 


nitrate and 
heated 


copper 


together dry, there 


carbonate. 


are 


mixture of oxides of copper, oxids 


gen, carbon 
things. 

We had temporarily 
cussion of acids 
acid was a_ substance 
certain condition. 
said bout 
lully dehine an a@ , lor our 
ubst ince 


capable ot torming 


solutions, lo 


aqueous 
onization reactions of some 


re given here: 


Hydrochloric acid: 

ma = 2 + Cl 
Nitric acid: 

HNO, = H NO 


Sulfuric acid: 
nwo, = Fi + HSO 
Bou, = L SO, 
Boric acid 


H.BO, = H 
H.BO.,- = H 

\cetic acid: 

H(C.H;0O.) = H+ + (C 


Hydrofluoric 


H.BO 


acid: 


HF = H+ + F- 


Notice that in 
(H+) are 


every case 


formed. 


acetic acid, the acetate radical 
contains hydrogen but this hyd: 
not form ions. Similarly, sugar 


(CH,) 


and methane 


in solution no hydrogen ions 


these substances are not 
have the 
It is 


the only other part of 


properties ol 
obvious from the 
or radical of negative 
general, 
like 


ac id 


tive portion, in 
element 


The 


, 
metallic 


nitrogen. consists 


an element directly combined wit! 


like 


hydro« hlori« 


binary 
H.S) and 
oxide of 


to form acids 


such an element 


conc! 


HBO 


contain 


acids 


ac id 


lioxide, water and 


1¢ 
id 


above by stat 


containing 
A fter 


ions we may 


pury 


} 


illusts 


H,O 


hy 


Notice 


hy 


acids 


abov 
an acid 


valence 


sulfur, 


hyd 
(I 


conta 


water to form the oxy-acids sucl 


H.SO,) 
and water, 


acid made up of 


nitric acid 
nitrogen pentoxide and 
oxides which, with water, 
illed the anhydrides of 


acids 
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Improved Sawdusts 
Miller & Sons, 2242 West 58th Street, 
_have sawdusts available that are 
ffer advantages for metal drying 
R nd for finishing of metal due to 
ibsorbing qualities. The sawdusts 
" 100% kiln dried hardwood 
which is recognized as one of the ah 
- is obtainable for the purpose, due . 
3 tannic acid and resins which 
staining. The absence of resin obviates 
of the work being spotted or 
ky substances fastened to them, 
ms are frequently experienced 
48 the use of soft woods or mixed sawdusts 
ag resins or acids. Abrasive belt polisher. 
sawdusts are available in various uni- 
sizes so that the user has a variety with the company’s “Model 7-CH Rite-Speed 
to select, in order to insure the Lathe”. Libs 
sh for the work to be performed. The abrasive stand and lathe shown, use winnie 
npany has facilities available’ to 5” belts, but wider or narrower belts can be Front view of “Multi-edge” anode. 
e sawdust to the individual’s require- furnished to suit the application. Proper 
he event the standard grades do tension of the belt is maintained by an ad- furnished ; st} Fach ; 1 , 
with any special requirement. justable tightener pulley and the belts can = wera a ee oF : x “Level. F 4 
feature reported for the improved be quickly removed and replaced, — “4 = hae of solution level, ant 
st is that the dust has been removed. can be supplied with knife edge or flat 
sawdusts contained dust which It is stated that for many classes of work, hooks, shaped to the user’s specifications. 
se ss olen eiiaiias: Ghia satel these abrasive belts show a definite economy The hooks are burned in by the homogeneous 
rbed, settling upon the work and over set-up wheels. lead process, which is stated to assure posi- 
ry in the room, and being a nuisance For particulars write Hammond Machin- tive electrical contact and conductivity. 
workmen. ery Builders, Inc., 1601 Douglas Ave., Kala- The anode is distributed by supply houses 
information on sawdusts will be mazoo, Mich. throughout the U. S 
shed by the manufacturer upon 
: Lead Anode for Chromium 
7 e 
\luminum Cleaners rung Professional 
ne ee or a oo Republic Lead Equipment Co., 7928 Jones Di 
0} ay oe ehh en dagicng Rd., Cleveland, Ohio, have announced a new irectory 
f dese epeelel lesen. tor development on their : Multi-Edge lead 
0 q luminum, called _ respectively, anode for chromium plating, which was first 
; Special Aluminum Cleaners Nos. 1, introduced in 1936. 
0 10.” These cleaners are recommended The anode is now available in new and G. B. HOGABOOM, JR. & CO. 
still: tank and concentration of improved design with 10 corners instead of Consulting Chemical Engineers 
} ounces per gallon at tempera- 8. It is stated that the addition of 2 more Slaton cone ro process de- 
180°-190° F. corners gives this anode greater efficiency ae PR og ons ‘aa “composstion, 
ted that these cleaners eliminate and throwing power. The ribs on the new 352 Mulberry St. Newark, N. J. 
nd finger marks. and also the anode are beveled, thus giving a higher de- 
shed aluminum parts. Cleaners gree of strength and rigidity, and a reduc 
| 2 are stated to have proven satis- ‘ion in the tendency to curl. CUT COSTS, BUILD PROFITS 
leaning aluminum reflectors, The anode is made by the extrusion proc With Controlled Metal Finishing 
viously required wiping. ess, which is claimed to give a firm and Tests, Analyses, Advisory Service. 
: dense texture to the lead. The anodes meas- JOSEPH B. KUSHNER, B.S. Ch.E. 
g New Abrasive Belt Polisher ure ” in thickness by 3” wide, and can be Electroplating Consultant 
126 W. 32nd St. nx. ¥. & 
ond Machinery Builders, Inc., \ 8 Telephone PEan. 6-214 
: rought out an abrasive belt stand \ , 
conjunction with polishing and , \ “ 
x ; . 7; - Any plating solution analyzed for $1. 
| ition shows this stand in use AL L “ Reagent solutions for analyzing 25c. pt 
S . — 
{ Post Seripts Section usually ri ° Platers’ Laboratory Service 
. | this page is now located — ee oe 
Bie 2 incids: hack ecenn. iagram of lead anode showing P. O. Box 59, Elizabeth, N. J. 
. — 10 corners or edges available. 
41 \ 
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STAINLESS STEEL POLISHING COMPOUNDS 


Are Proven Every Day in Every 
Kind of a Metal Working Plant 





“4-A” Polishing Compounds Are Faster, More Efficient, More Economical 
for Polishing, Mirror Finishing of All Kinds of Steel, Including Stainless 
Steel and Other Alloys. 


Use it on any kind of a wheel, soft, hard, medium. 
more eloquently than anything we could say. 


Tell us about your toughest job, and we'll be glad to send the “4A” 
product that will solve your problem. 


CEMENT AND THINNER 


Instead of glue, use “*4-A”’ Cement and Thinner, a uniform 
substitute for polishing Wheels, Belts, Buffs. Rolls, etc. 


Samples of Compound or Cement sent on request. 


HARRISON & COMPANY 


HAVERHILL, MASS. 








Results will speak 


No obligation, of course. 

















Sodium Metasilicate 


wles Detergent Co.. 7016 Euclid 
eland, Ohio, have 


change in the name of their pentahydrate 


announced a 


sodium metasilicate from “Escomet” to “Cry 
stamet” Only the name is changed: the 
material, price, remain as 


before L he 


packaging, ete., 
change in name was made to 
enable easier remembering and to make it 


more descriptive of the crystalline, white 


metasilicate which carries the normal 42% 


water of crystallization The material is 


available in Iwo erinds at the same price 


Barrel and Drum Tipper 


Lewis Shepard Sales Corp., 245 Walnut 
St.. Watertown (Boston), Mass... have de 


veloped a new device for the handling of 


barrels and drums 


The tipper consists of a 
strong handle with a pronged collar which 
is adjustable This adjustable collar allows 
the tipper to fit all types of drums and large 


or small-bilged barrels 


32 


Handling a barrel with new drum 
tipper. 


Its job is to facilitate the tipping of bar- 
rels from a horizontal to a vertical position, 


or the reverse. The long handle increases 


the leverage so that much less effort is re- 
quired to handle barrels or drums than in 
the ordinary manner. 


Metal Fume Respirator 


Mine Safety Appliances Co.,. Braddock, 


METAL 


FINISHING, 


Metal 


fume respirator. 


Meade Sts., 


have developed a new respirator for 


Thomas and Pittsburg! 
tion against fumes of metals, such 
erated when burning, pouring o1 
lead, cadmium, zine or other volatile 

The respirator is approved by th 
Bureau of Mines, and is said to provid 
plete working freedom, permitting the 
of goggles or headgear of any kind w 
interference. 

Constructional features claimed are 
of unique design with high filtering 
ciency; large filter area; aluminum 
containers to keep out grease and dirt 
rubber facepiece which fits snugly; foolpr 
U. S. Army-type exhalation valve. 


Timing Control for Tumbling 
Barrels 


Cramer Co., Inc., Centerbr 


R. W, 
Conn., manufacturers of electrical 
devices, have designed timing controls 
tumbling barrels, used particularly 
ishing of plastic parts. 

It is stated that without proper 
control, breakage of plastic parts has 


Timing control for tumbling 
rels for burnishing plastics. 
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while being tumbled to remove 
ind it has been found that there 
ry decided and critical length of 
parts should be tumbled, and when 
period was exceeded, the main 
ding would start to check, crack 
off. 
termining the correct burnishing 
ise of the timing device is stated 
elimination of difficulties from over- 
\ large panel board contains the 
trolling for the tumbling 
barrels to be controlled, and each timer is so 


switches 


as to be set when the respective 

= put into operation, and automatic- 

rows off and stops the operation when 
harrel reaches the critical period. 


[he panel or control board is so designed 
as to enable the operator of any tumbling 
barrel, to “plug in” on the “not busy” timer 
when he starts operation. 

Aluminum Solder 
Colonial Alloys Co., E. Somerset, Trenton 


Ave. & Martha St., Philadelphia, Pa., have 
announced the development of a new alloy 
Rod”, for the 


ng of aluminum and its alloys without the 


called “Colaweld ‘*T’ solder- 


use of a flux. The use of the new solder is 
said to obviate the necessity of roughening 
the metal surfaces, and the absence of flux 
is stated to make the soldering operation 
pleasant and less toxic to the worker, 

also eliminate progressive corrosion 

The method of application is much like 


dering. In inaccessible places, such as 
ler lap joints, pre-tinning these surfaces 


with the solder is recommended, followed by 


sweating the 


tinned surfaces together. 
On other however, the 


I s simply rubbed over the heated metal 


types of joints, 


melts or when applied with a hot 
the iron is moved back and forth over 
il, spreading the molten metal until 
wets the surface. The alloy can also be 
eracks 


features claimed for this mate- 


filling 


Some of the 


and holes. 


high strength bond and high tensile 


strength; unusual corrosion resistance; easy 
ichining and electroplating. The alloy to- 
gether with the company’s liquid flux, is 
commended as a joining material for 
18-8 stainless steel. copper alloys (brass, 
Monel), steel 


steel, galvanized iron, etc. 


Grinding and Polishing Machine 


Jefferson Machine Tool ( o., Fourth, Cutter 
hd Sweeney Sts., Cincinnati, Ohio. in a 


recent release have described their No. 101 


—— 











‘wing grinding and polishing 
machine. 
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Acid Addition 


obtained: 
*% FASTER PICKLING—the 

seale, thus lifting them off! 
*% LESSENS FUMES—the 


a 
least 75°! 





attack 


inhibiting action! 


dipping before plating. The 
cleaning. 


*% FASTER STRIPPING OF 


Attack on 


WRITE 
AND 


FOR 
FREE 


Modernize Your Pickling Processes 
With 
ENTHONE ACID ADDITION AGENT 


Enthone 


Agent 
depressant used in hot or cold sulfuric or muriatic acid pickles. 
Extensive laboratory tests and many industrial users have shown 


that with the use of ENTHONE AAA the following results are 


acid rapidly 


of acid on 
Less gas to cause harmful fumes! 


*% SAVES ACID—Drag-out is materially reduced and acid is saved by 


*% OVERCOMES WATER-BREAK IN PICKLING 


cleaning or soap in the alkaline cleaner, water-breaks appear on acid 


literally makes the acid a cleaner and overcomes peeling due to faulty 


HEAVY 
ENTHONE AAA in muriatic acid greatly increases the stripping action 
on faulty hard chromium and eliminates attack on steel die. 


*% FOR STRIPPING ZINC OR CADMIUM FROM PLATING CYLINDERS 
—ENTHONE AAA used in acid for stripping zine or cadmium from 
plating cylinders will speed the stripping. 
every recess to remove metal causing disintegration of the cylinder. 

steel tie-rods is eliminated. 


Stable — Economical — Novel 


BULLETIN Vo 


SAMPLE 


is a unique surface tension 


penetrates under rust and 


bare steel is reduced at 





Due to poor alkaline 


of ENTHONE AAA in the 


acid 


CHROMIUM — The 


use of 


The acid will penetrate 





NEW HAVEN, CONN. 





oc. ENTHONE e. § 


Chemical Products 











swing frame grinding and polishing machine, 
grinding, 
It is a 
which can 


which is recommended for the 
polishing and buffing of large pieces. 
machine, 


full universal type of 


be swung forward and backward, up and 
down, right and left, and at any degree of 
angle or twist at the spindle head. 

The machine is bolted to the ceiling and 
no aligning or countershafting is required. 
The suitable for 
grinding or cleaning rough castings of any 


kind 


mended for 


machine is said to be 


or shape, and is particularly recom- 


preparing metals previous to 


enameling, finishing, etc. It is also utilized 
for grinding or polishing sheets, tubing, bars 
and shapes too large for the usual standard 
floor Scratch 


used for cleaning castings. 


lathes. wheel brushes can be 


Counter balanc- 


ing makes che head light and easy to handle. 


Metal Plating Plastic Materials 


Although plastic materials do not con 
duct electricity, they can now be plated 
by a simple and highly efficient process. 
A firmly adherent and highly conductive 
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bond coat is formed on the = surface of 


the plastic and the metal is electroplated 
This 


plied to the entire surface or any 


thereon. bond coat may be = ap 


desired 


portion thereof, Due to the permanent ad- 


hesion between the metal and the plastic 
an extremely thin deposit of metal is sufh- 
cient to withstand buffing, shock, wear and 
variations of temperature. 

In designing fixtures of all kinds, the 
trend is definitely toward bright chro 
mium and rich gold finishes Compli 
cated shapes which could not be eco 


molded 


obtain the de- 


made of metal, can he 


plated to 


nomically 


of plastic and 


sired effect. By plating the metal on 
specified regions of the plastic material, 
attractive designs and _ contrasts in be 


obtained between the attractive plastic 


colors and the bright metal finishes 


This method is being used extensively 
in plating novelties, dress ornaments, 


bottle caps, knife handles, and among 
the most recent applications are found 
control knobs, electrical and = rad parts 
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CORROSION TEST 


SALT SPRAY Equipment 


DESIGNED TO:—Determine the corrosion resisting qualities of electro- 


plated or coated metal, Alloys, Metal Parts, Lacquered or Painted 
samples, ete. 
This equipment combines all the necessary features so that salt spray 


tests can be conducted to specifications at controlled temperatures from 
65 to 95 Deg. Fah. 


specifications, 


Navy & Aeronautical 
AN-QQ-S-91-5 dated Dec. 1938 


Tests to conform with Army, 
Bulletin 


as outlined in 


ean accurately be conducted. 


Testing cabinets are made in four sizes, and can be 


supplied without 


temperature control feature if desired. 


(Cabinets are with 14” thick rubber.) 


completely covered on inside 


Write for new descriptive literature. 


INDUSTRIAL FILTER & PUMP MFG. CO. 


3017 West Carroll Ave., Chicago, Ill. 
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rollers, cams, gears and other 
parts. 
In general it is found that 


cated small knobs, push buttons ; 


parts can be molded of 
fraction of the cost of making 
part in metal. This is especi 
of heavy die castings and screw 
parts. Of course, where plating 
templated, inexpensive plastic 
can be utilized. As a result, 
cost of a chromium plated plas: 
is less than what a similar w 
cost if made of metal and 
plated. 

This plated plastic weighs 


than its metal equivalent and ha 


siderably greater resistance to 
bending and deforming 
and dropping. 
weight plated plastic 
the appearance of highly _ polis 
metal are used the 


denting which is found when tl 


caused 
pact 
light 
ing 


sections 


without 


sections are employed. 

By plating certain parts of the 
of a plastic material, electrical 
combining the properties of a co 
and insulator in one integral part 
possible. As the metal and the i 
material are firmly bonded 
there is no possibility of the n 
loosening up to change the capacity 
the unit, and vibration and rattling 
completely eliminated. 


As the surface hardness of plastic m 
rials is not sufficient for many 
trial applications, it has been found 
vantageous to deposit hard chromium 
the points of wear, thereby increasing 
life of the part and in some cases 1 


ing the use of a_ light-weight plas 
possible where it would otherwise b: 

suited, This deposit also resists attack 
due to oils, moisture and other fluids 


This metal deposit also removes any sta! 


electricity which 
face of the 
ject ionable 


might form on the 
plastic, which would be 
for many reasons, 
dust, electrical 
Gears, rollers, 


such 
collecting 


ence, etc. valve parts, 


dicators and other parts made of lam 
plastic materials are | 


ated or molded 
ing plated to take advantage of on¢ 
more of the 
of the metal deposited. 

Methods and equipment have been 
vised and perfected for bonding, 
and finishing all types of plastic pr 
tions. 
can be tumbled by the thousands 
larger pieces, racking and spraying 
ods have been designed to red 
dling to a minimum, thereby 
maximum efficiency in _ output, 
and labor. 

The Metaplast Corporation, whict 
worked out and controls this p: 
plating plastic material, ma 
laboratory and pilot plant in New 
City, to help determine whet! 
advantageous to plate plastics 
metals with plated plastic mater 


corporation works under the 
patents: Stencil, U. S. Patent ! 
314, May 14, 1940; U. S. P 
2,213,646, Sept. 10, 1940. 
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In all these operations small pats 
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: ‘ Metals. Oakite Products, Inc., 
4 St.. New York, have recently is- 
we booklet entitled, “Cleaning of 
4 Electroplating”, which out- 
‘ ilae and methods for cleaning 
Fs metals and alloys. The 
4 of value to works man- 
i managers, plating super- 
4 tract finishing shops or to all 
, handy compact guide on the 
developments, materials and 
lesigned for effective cleaning. The 
specific metals and alloys is dis- 
well as other subjects, such as 
v, burnishing, etching, pickling, tank 
, et 
of this book are available on re- 
ympany, 
roplating The elec troplating Divi- 
Ek. I. duPont de Nemours & Co., 
Wilmington, Del., has recently issued a 
oklet describing the company’s 
ils, processes and materials for elec- 
plating. Included are cadmium, zinc, tin, 
ickel, chromium, gold and _ silver 
1 plating processes, as well as the 
: proprietary solutions for produc- 
ick finishes, brass plating and high 
opper plating. 
Handling Equipment. A circular No. 60- 
201 of Lewis-Shepard Sales Corp., 245 Walnut 
St. Watertown (Boston), Mass., describes 
nd illustrates equipment for handling drums 
nd acid carboys. The equipment described 
ides drum drain stand, barrel and drum 
tipper, carboy pourer, carboy handling truck 
and various other trucks. 
leavy Chemicals. A 6-page folder recently 
ed by the Cowles Detergent Co., 7016 
Ave., Cleveland, Ohio, describes the 
mpany’s various sodium silicates, Discussed 
nmercial anhydrous sodium metasili- 
pentahydrate sodium metasilicate 
echnically anhydrous sodium ortho- 
called respectively, “Drymet”, “Cry- 
ind “Dryorth”. 
yror Catalog No. 1101 F of C. J. 
Tagliabue Mfg. Co., Park & Nostrand Aves., 
Brooklyn, N, Y., describes and illustrates the 
electric thermometers and pyrom- 
jlast Barrels, Bulletin 213 issued 
gborn Corp., Hagerstown, Md., in 26 
lescribes and illustrates barrel equip- 
shot blasting of work. Phantom 
ire used to illustrate the operation 
iction of the equipment. Condensed 
irrels for shot blasting are given. 
Frame Grinding and Polishing Ma- 
Swing frame grinding and polishing 
lor wheels up to 14” in diameter 
bed in a recent bulletin issued by 
Machine Tool Co., 4th, Cutter & 
Sts., Cincinnati, Ohio. The swing 
i mmended for foundries, plating 


tactories where considerable 








One for the BOOK! 


Here’s a report from a metal finishing plant 
that will have a prominent place in_ the 


W yandotte Record Book: 


The plant is using Wyandotte C.S.R. cleaner 
for cleaning polished steel stampings prior to 
bright nickel plating directly on the steel. 


Here’s the report: No cyanide dip or copper 
strike in the line. Parts are assembled in jig, 
and after bright nickel plating, followed by 
chrome plating, they are spot-welded with abso- 
lutely no lifting of the plate. 


Your Wyandotte Representative will be glad 


to show you what Wyandotte C.S.R. — or any 
Wyandotte Metal Cleaning Compound — can 


do for you. Write us. 








Wua n do tte Pa /  Neediie REPRESENTATIVES IN 88 CITIES 


THE J-B-FORD SALES CO-\wi 7) WYANDOTTE MICH- 


grinding, polishing and buffing on large 18th November, 1940. 
pieces is necessary. Dr. Walter R. Mever, Editor, 








Metat FInisHine, 
116 John Street, 


Correspondence | vw Youu sa. 








Dear Sir: 
7 ‘ Han I was interested to read on Page 374 of 
Study of Sodium Stannate Tin your July issue an abstract of the paper 
Plating Solution by Mr. F. Bauch on this subject. This 


abs ac consists o { eproc cto Oo ost 
TIN RESEARCH INSTITUTE tract nsists of a reproduction of m 
controlled by the 
INTERNATIONAL TIN RESEARCH & 
DEVELOPMENT COUNCIL 


if the author’s conclusions, but in one or 
two respects these conclusions seem to be 
misleading, and not entirely in agreement 


with the rest of the paper. 


Fraser Road, 
Greenford, , 
Middlesex. ortunate misprint in the fifth line, where 


England the word “stannate” has been used instead 


lnder heading No. 3, there is an un 
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THE COWLES DETERGENT CO. 


7016 EUCLID AVENUE ° CLEVELAND, OHIO 









































































































































































































of “stannite” This alters the whole mean bath may cause considerable difficulties as 
ing of the remarks the bath can only be operated over a nar 
Mr. Bauch’s suggestion that a hydroxide row range” is very misleading. Actually, 
film (presumably stannous hydroxide) forms the range of conditions over which the bath 
on the anodes when the current is off, and gives good results, is reasonably wide, as 
is removed by application of a high current Mr. Bauch states in his introduction to the 
density, seems to be an unnecessary com paper. 
plication Moreover, it is not supported by The range is, for example, nothing like 
ny evidence in the paper. It is not im as narrow as that needed for working a 
possible that such a film is present, but chromium plating solution. Also in his 
the appearance of the anodes is merely paper Mr. Bauch makes it clear that the 
that of a clean tin surtace The generally sodium stannate bath is very widely used 
wccepted theory is that the initial applica for both small installations and for large 
tion of a high current density produces a automatic plating conveyors, and in_ his 
stannic oxide film on the tin surface (hence own firm they employ a plating machine 
the greenish yellow color) und that this using some 9,000 gallons of solution. 
film is lost when the current is switched Yours faithfully, 
off Sydney Baier, 
1 tes | s | a 
This eems to fit the facts quite well, Tin Research Institute. 











and one hesitates to accept Mr. Bauch’s new Fy 





litor’s note The editor regrets the use 








theory without conclusive proof, particularly 





of the word “stannate” instead of the word 
































as it makes the operation of the bath much “stannite . The conclusions published in 
more difficult to understand. the abstract of Mr. Bauch’s paper were 
The suggestion that “a sodium stannate taken from the paper itself and were not 
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the 
have, therefore, referred Mr. Baie 


to Vr. Bauch, u hose reply follows 
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conclusions of the abstract 
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Ohio, U. S. A. 


Dayton, 





December 22nd. 


Editor, 

MetaAL FInIsHine, 
116 John St., 
New York, N, Zz; 
Dear Dr. Meyer: 

This is an answer to the letter f; 
Sydney Baier from the Tin Resear 
stitute, and | am submitting the 
comments: 

Fairly reasonable proof of the 
of a film, formed on a tin anods 
the anode is immersed in a sodium 
sodium hydroxide solution, with the 
off, may be established by the 
tests: 

1. When a polished and cleaned 
is immersed quickly, with the p 
adjusted well below the previously 


lished critical value, into the solution 


will be no surge of the current, the 
will never rise to the critical current 


and the green film may form on the 
later. 

2. When the same experiment 
with an anode previously used 


mersed but when this anode is not 


and then immersed into the solution, 


will be a surge of current and_ the 


will continue to dissolve as stannite 


3. When a previously used anode, 


lest No. 2, is rinsed well before it 


A Reply From Mr. Bauch 












mersed into the solution, the anods 


show similar characteristics as_ the 


il Fest No. 1. 


When the current is lowered suffi 


the anode may not get coated w 
green film, but no trace of stannit 
detectable and the cathode plated w 
a smooth and mat white coating 
From the experiments conduct 


coating seems to form very fast, and s 


> 


to be either soluble in water or loos 


herent, so that it may be remove 


rinsing. Activation in the sodium star 


solution does not seem to produce tl 


results as when rinsed in cold or hot ¥ 


I regret that I am not at the preset 


able to furnish a better proof of tl 
but as this film seems to be very 
might be extremely difficult to est 
positive proof, 

My reference to the narrow rangi 
sible operation of the bath needs 
lowing comment: 

The bath may be operated overt 
ingly wide range of conditions of 
tion, but unless the balance of the 
is maintained, the characteristics 
solution change and no uniform res 
obtainable. This is a very import 
acteristic for plating conveyors, al! 
plating to certain — specification 
theoretical as well as the practical! 
of the solution are obtained how 
very definite point only. 

When using this solution, it 


January. 

















hwo 


> Wahien Stiain 


nsity. 


iul 


1 


igh 


is comparatively 
cathode efficiency, but that 


simple to 


obtain a high anode efficiency, 
urrent must be below the critical 


This may be a source of 


ilties, especially with a changing 
ea or when plating hollow ware, 
maximum anode area as well as 


solution are limited. 


As a rul 


ec, 


slight deficiency in the anode 
ay be compensated by an addi- 


ium stannate 


sé 


Theoretically this 
sradual increase in free caus- 


solution, but due to atmospheric 


ot the sod 


ium 


hydroxide, this 


m happens and in most cases it 


ne 
t 


be necessary to 


add 


sodiu 


m 


From this standpoint many other 


have a wider range, but there 
no serious difficulty in the suc- 
ration of the sodium stannate 
commercial base. 
Very truly yours, 


\ 


Frederick Bauch, 


Mfg. Re 


search 


FRIGIDAIRE 
Plant No. 2. 


Laboratory. 
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New Books 





tions as a result 
ents 

OK IS written in 
the dis ussion 

iddition numerous 
to substantiate « 


ntioned, 


The 


book 


of poorly I 


a simple 
well 
case 
or amplify 


discusses 


é Vetallurgy: A Review of Its 
By Clark B. Carpenter. Quar- 
{ the Colorado School of Mines, 
. Cow Vol, XXXV, No. 4. Octo- 
1940. Size 6° x 9”; 40. pages. 
ce per copy. To obtain a_ copy. 
the Colorado School of Mines. 
literature of this new = and_ in- 
gly important field has been cov- 
oroughly by Prof. Carpenter, in a 
ed abstract, Methods of pulver- 
ils, the physical characteristics 
il powders, treatment of metal 
ind various general aspects of 
netallurgy are disscussed., 
excellent. correlation of the many 
should make this book ex- 
valuable to anyone interested in 
tallurgy 
for Chemical Patents. By 
lhomas Published by Chemical 
Co., Inc., New York, N. Y. 
SEK 
k has been written by a lead 
cal patent attorney and_ one- 
stant’ examiner in the United 
itent Office. 
teresting to note that although 
f all the patents are chemical 
that 15° provide now over half 
patent litigation, apparently — be- 
the difficulties inherent in chemi- 


yre- 


man- 
classified, 
references 


the 
the 


patenting methods, patenting and 


ip ot clai 


ms 


inte rfe rences, 


LL 


FINISHING, 


and patents, 


suits, 


etc. 





in- 


Be 
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HARSH AW 
ANODES 


More and more, skilful platers throughout the 
country are specifying Harshaw anodes ... What 


better proof of superior performance is necessary ? 
i I ' 


THE HARSHAW CHEMICAL CO. 


Manufacturers, Importers, Merchants 
Offices and Laboratories: Cleveland, Ohio 
Quality products since 1892 


New York, 


Cincinnati, 


Philadelphia, Chicago. Detroit, 
East Liverpool, Los Angeles, San Francisco 


Works at Cleveland and Elyria, Ohio and Philadelphia, Pa. 


Pittsburgh. 












$-310 


hatchets, shears, pliers, axes, auto wrenches, 


tools. 


$-310 


rust in transit and storage is desired. 


problem. 


VARNISH 
5208 Harvard Avenue 
Cleveland, Ohio 


is indicated wherever a thin, hard, non-greasy 


We welcome inquiries as to its applicability 


CLEAR RUST INHIBITIVE 


$-310 is a clear, pale liquid which can be reduced 150-200°¢. This 
solution can be applied to bright metal surfaces by dip or 
spray and gives a remarkably hard, tough and adhesive film 
of pronounced resistance to rust or tarnish, 

S-310 i: now used by many manufacturers of hand tools, e.g.. 


etc.; for hardware 


of the better grade; for the bright metal surfaces of machine 


film that resists 


to your specific 


PRODUCTS COMPANY 
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Plant practices are given con 


at e attention and a large number 
id trations are included. One entir: 
is devoted to electrothermics. Ther 
full of the 


discussion electrochemi 


* * & 

gases, vacuum tubes and. ele 
Com bination Unit nitrogen fixation, the preparation o 
e e e and Cottrell precipitation. Finally 
tion deals with the economic asp: 
prPolishing and Buffing e materials for the construction of 
chemical cells, furnaces and plar 
For engineers, chemists and pla 
desiring a comprehensive treat: 

industrial electrochemistry. 


The Merck Index. Fifth Editi: 
piled and published by Merck & ( 
Inc., Rahway, N. J. Size 914” x 6 
pages. Price $3.00. 

This encyclopedia of chemicals ar 
represents the most extensive comp! 
this authoritative reference work 
been undertaken since the first ed 
peared in 1889. 

The steady progress of chemistry 
allied sciences has produced il 
array of authentic scientific data 
physical, chemical and medicinal proy 
as well as the various uses of chen 
drugs. In the new edition of The 
Index—comprising nearly twice thi 
of pages of the previous edition 


asy to understand how Acme Automatics speed u ro- 
PP be found 5,900 descriptions of individ 


ey duction when you stop to consider that the 4-spindle machine - ; ; 
stances; 4,500 chemical, clinico-cher 


illustrated above, for polishing and buffing cylindrical parts, has 
SEND in indexing range up to 8 indexings per hour, and a still 
SAMPLE { f speed when equippr with an 8-spindle head. 


for : . . 
FREE o meet the demands of present day production, not only as to ful tables; antidotes for poisons 


also as to low production costs, Acmes are built in a references and other dependabl 





actions, tests and reagents by th 
name; formule for preparation 
media, fixatives and staining solut 


Production 


Estimate variety of machine arrangements of universal application, tion. 


so designed as to perform its particular job most efficiently. The Merck Index presents severa 











you have a polishing or buffing problem, we shall be glad to to which reference is seldom mad 
submit suggestions as to how it can be solved. cal reference works such as informat 
the pharmacist, physician, dentist and 
inarian. For this reason the book sl 


CME Manufacturing Lo. 


which they are investigating. 


i642 HOWARD ST. ad DETROIT, MICH. Vaterials Handbook, By Le 
Colored of AUTOMATIC POLISHING AND BUFFING MACHINES FOR OVER 25 YEARS Brady. Published by McGraw-H 


Co., Inc., New York, N. Y. Fo 
tion, Size 6” x 9”; 563 pag: 
the intimate discussion of chemi- Bronze; Aluminum-Bronze; Silicon-Bronzes $5.00. 
problems, this book should be and Brasses: Nickel-Silver, German Sil- This is an encyclopedia arranged 
to all those engaged in chemi ver, White Brass, Nickeline, Ete.; Cop- betically of various chemicals, all 
including electroplating, per-Nickel Alloys; Aluminum Alloys; tural and commercial products tha 


the individual worker and the Magnesium Alloys. be met with by the purchasing 
executive. Numerous excellent photomicrographs or the product engineer. 

used throughout the text to illustrate Che descriptions are short, but 

ind many drawings illustrate are sufficiently informative to ena 

like. reader to have a _ general idea 


product concerned. In many cases 
lectrochemistry Second Edi- of 


By ¢ | Mantel! Published by 
to the yraw-Hill took Co., Inc., New York, 


id Met 
literature on-terrous a Size 9” x 6”; 629 pages. Price 


proprietary products of vario 
panies are given, 

The appendix includes numer 
physical constants, and physical 
The book esupposes , may be required by the purchasi 

etallurev : aluable boo h been brought tive. 
its second edi- 
important electrochemical proc- Industrial Dermatitis. Fifth 
vu alloy esses e covered, including, electroplat August 1940. Prepared by The 
enable the ng, lectroforming, electrorefining and Co., Detroit, Mich. Size 514” 


handle thi electrowinning of metals. electrolysis of pages. Copy can be _ received, 
Non-Ferrou alides, the production of metals charge, by writing The Milburn 
is Melting from ised salts, and the evolution § of company letter-head. 

opper and Straight rogen and oxygen on a _ commercial This booklet describes _ the 


srasses- Manganese cale. causes and means of preventior 
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diseases and enumerates 10 
is of creams and ointments 
spplications. Included is a 


idy of skin structure and 
and the underlying principles p> L A T c wy S$ Pp « A i S$ € 
to industrial 


iry in relation 


N ; photographs illustrate typical 
ind fitting micrographs _ illus- RACK INSULATION 
' fects of various chemicals on 

unprotected skin. 





seaditangeroks 


i lechnical Literature UNICHROME RACK COATING-W 
Monel, Nickel and Inconel “FINEST MATERIAL I EVER 
C ‘ine and Tubing. Bulletin T-17, : 


940. Development and Research 


i = International Nickel Co., Inc., 67 USED” LICENSEE SAYS 


fy 7 \¢ Ss New York. 


. ering Properties of Monel, Bulletin NEW YORK, JANUARY 1.—Much at- 5. 4, apply—“dip and force dry 
*"e ; tention is being attracted in the plating me 
Revised as of September 1940. Develop- “ Bre i 
: F a . field by the ability of United Chrom- 6. Light in color—easy to see how well 
has me! | Research Div., The International ibe 


ie : ‘ ium’s “Unichrome’’* Rack Coating-W the rack is covered 
Nickel ¢ Inc., 67 Wall St., New York. 


to provide perfect rack insulation over 


long periods of severe, continuous serv- 7. Any part of rack can be recoated 


{ n Metal Treating. 1940. De- ice without deterioration. Leading plat- without receating entire rack. 
scribes ind illustrates case hardening, ers report this rack insulation to be ; ; 
g ¢ and welding processes. Applica- “. . . Finest material I ever used!” — Write for Bulletin 3 
i nmonia and its properties are de- “No sign of breakdown after 1000 plat- Containing Complete Information— 
and 7 t Published by The Mathieson Alkali ing cycles” — “Racks in perfect condi- Platers without rack coating facilities 
1 Inc.). 60 E. 42nd St.. New York. tion after three months” — “Easy to may have their racks coated with 
: rinse” — “Perfectly satisfactory !’’ “Unichrome’”’* Rack Coating-W by 
nber Chromium Corporation of America, 
. n Machining Zinc Alloy Die < 4645 West Chicago Avenue, Chicago, III. 





sub- g [his is the second and greatly Belke Manufacturing Company, 947 


lition: contains many new photo- UNICHROME* has beaiosaie Gh. af Gian 
f practical commercial fixtures which RACK COATING-W Conn, P 


the ingenuity of tool designers. 





ire drilling, tapping, threading, 


g aching, shaving, grinding, polish Important advantages of this piating U ih] 1 


hing, tumbling, buffing, sawing, rack insulation—advantages which users 


ng, etc. The New Jersey Zinc Co., verify—are: Cc rf re O M | U M 
Fr Wes New York. 


1. Withstands boiling cleaners and all 





plating solutions INCORPORATED 
2. Tough—withstands wear and tear of 51 East 42nd Street, New York, N.Y. 
handling 2751 E. Jefferson Ave., Detroit, Mich. 


+ e Waterbury, Conn. 
Associations 3. Contains no ingredients harmful to ; 


plating solutions 


© ° ™ 
and Societies 4. Cuts costs—reduces frequency of re- intinntiatttintin le) 


coatings Reg. U.S. Pat. Off. 














American Electroplaters’ Society 





Plan to Attend Boston A.E.S, 
Convention, June 9th-12th > Q e . 
Baltimore-Washington Branch 

inch will hold its annual meeting 


eh See Directions For Stripping 


near Union Station, Washing- 


sp PSE OR COPPER from 


the following authors and _ sub- 
liscussion: 


iseusion: ace tee. Zinc Die Castings 


N. J., “The Adhesion of Nickel - lh 
{. Mullin, Wright Aeronautical wit 


rson, N i “The Use of Electro- ee 9” 
n the rs Hg Industry”. ies McKEON’'S Liquid Sukphur 
S. Hartshorn, Jr.. Enthone Co., 

n, Conn., “The Use of Wetting 

Cle sae Pg Ral Selotions™ SULPHUR PRODUCTS CO. 


: lee. WV aterbury, Conn., a movie Greensburg, Pa. 
production, “From Mine to Con- 

} eased by the American Brass WILFRED S. McKEON, President 

description of plating done by 

ry Branch. 





“We Won’t Know Beans’’—'til we go to Boston — June 9-10-11-12. 








eee it et 
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Globe's 
FREE! is yours for the asking. Packed full of in- 


you can slash your finishing costs. 


MY FINISHING 
COSTS ARE TOO 


Use Globe Tilting Tumbling Barrels for 
fast cleaning, finishing, and japanning. 
Patented work-shifting bottom provides 6 
way tumbling action. Five sizes—motor or 


belt driven—cover a wide range of uses. 


OUR PLASTIC 
PRODUCTS REQUIRE 
A TOTALLY DIFFERENT 
FINISHING METHOD 


The Globe Horizontal Barrel for Plastics 
will remove fins and enhance the luster of 
objects. Eliminates costly 
methods, Shell is con- 
kiln-dried maple. Motor 


delicate plastic 
hand processing 
structed of 1 


or belt drive. 


WE COULD SPEED 
ASSEMBLY BY FINISHING 
DIFFERENT PARTS 
SIMULTANEOUSLY 


Globe Compartment Burnishing Barrels can 
finish one, two, or three different parts for 
the same assembly thereby speeding pro- 
duction. Exceptionally strong and durable. 
Large doors for fast loading and unloading 
Motor or belt drive. 

new illustrated catalog B-61 
it demonstrates how 


Write today! 


® teresting information, 


Glebe Horizontal 


Barrel for 


Plastics 


Globe Compartment Burnishing Barrel 


GLOBE MACHINE AND STAMPING CO. 


1250 WEST 76th STREET, CLEVELAND, OHIO 


he 


ment and dancing begins at 7 


¢ 


( 


The 
tional 
House, 


educational 


2 50 


innual banquet followed by entertain- 


P.M.; tickets he 


given in the 


evening, 


served at a charge of $3.50 each. 


Thomas is secretary-treasurer. 


Chicago Branch 


hold its 
banquet at the 


branch will annual educa- 
Palmer 
Saturday, January 25th. The 


o'¢ loc k 


and 


session 
( hic ago, 
will 


session 


Start at 


with the following speakers and subjects: 


Joseph B 
Engineer, 
dustrial 

Frank K 
gineer, ( (. Conn., 


Development in Full Automatie Silver Plat- 


ing 


R 
. The 


G 


land, 


40 


Value 


Viles, Research & Development 
Thos ] Dee C.o., 
Applications for Gold”, 


Chicago, “In 


Research Chemical En 


Ltd., Elkhart, Ind., “A 


Sai age, 


J. Hazucha, The Clinton Co., Chicago. 
of Lacquer Film Thickness”. 
J Berry Products Co.. 


Ohio. ind Rectifiers”. I 


Electric Cleve- 


“Generators 


(Almost 
annual meeting of the Detroit Branch. 

Prominent 
were: 


oy. Cc. 


Mining 

rosion 
Floyd I 

Falls, 


presided, 
Pinner, 


Lanz 


Detroit Branch 


1.000 


men to 


k Kettering, 


Industry”. 


F, A 


Testing” 


Edwin Baker, 


persons 


attende 


address the 


“Vagaries of 


Oplinger, Dupont Co.., 
N. Y., “Copper Plating”. 
University 
being introduced by 


ME 


A banquet, entertainment and dance will 
with all 


seats 


is secretary-treasurer. 


od the 


vice-president and di- 
rector, General Motors Corp., Detroit. “The 
Application of Modern Science to the Plating 


Rohrman, Michigan College of 
& Technology. 


of Michi- 
Walter 


president of the branch. 


TAL 


re- 


ith The 


branch 


Cor- 


Niaga 


In the evening an elaborate ban 
floor show occurred followed by da 
\ 120-pag 
program was published and a featu 
program was the history of the 
Branch, compiled by VW. W. McCord 
historian. 

Members 
waukee to Boston were in attendan 


an excellent orchestra. 


from other branches f; 


At the February 7th meeting of th: 
E. A, Anderson of N. J. Zine Co.. P 
Pa., and M. R. Caldwell, W. B. Ja 
Grand Rapids, Mich., will discuss 
plating of Zinc Base Die Castings” 


Grand Rapids Branch 


The branch will hold its fourt 
dinner and dance January 18. 
The educational session is as fo 
Paul R. Pine, Harshaw Chemi 
Cleveland, “The Finishing of Die ( 
W. M. Phillips, General Motors ( 
troit, “Weather as a Corrosion Test” 
O. S. True, U. S. Rubber Co., “Th 
of Rubber in the Electroplating Ind 
#. P. Butter field, 


“Electropolishing of 


Ty 


American Rolling \V 
Metals”. 

held in 
ning with a floor show and dancing to R 
offs orchestra; tickets $2.00 per pers 


A dinner dance will be 


Hartford-Waterbury Branches 

The 
meeting on 
Elton to 


named branches held a 
December 13, 


Dr. J. E. Stareck, Cher 


above 


hear 


United Chromium, Inc., Waterbury. pres 


the first public discussion and exhil 

“Electrocolor” and “Patternplate” 
The meeting hall was crowded wit 

terested listeners and the talk was fo 


by an extensive discussion with some remark: 


by Bert Farr, superintendent, Manning-B 
man Co., Meriden, Conn. 


George Heinrich was technical cha 


Newark Branch 


On January 3rd, Dr. C. J. Wernlund, 
Falls, N. Y., 
the branch, the subject of his talk 
“A Study of Tin Plating Solutions 
The speaker at the January 17th 
will be G. Byron Hogaboom, Jr., w! 
“Simple Tests for 
Thicknesses of Copper, Nickel, Tin, Z 


Cadmium.” 


pont Co., Niagara 


dist uss 


New York Branch 
hold its 


tional session and banquet on Satu 
22nd. The 


Day” in 


branch will annu 


ruary session will 
Founders’ honor of ¢ 
Proctor, founder of the Society. 
The scene of the meeting will b 
Hattan Ballroom of the Hotel P: 
An interesting and informative 
the fa 


schedul 


and fine dinner in 
Room 


ing an entertaining floor show a 


session 


Hattan have been 


ra chestra: a week-end holiday pat 

metal finishing industry. 
Franklyn J. MacStoker, 

Street, Garden City, L. [., i 


man. 


FINISHING, 


January 


1940, at Hot 


address 


Determi 


isis ch coabedaaahe 









onto and Buffalo Branches 





Joint Educational Session and 

















la 
the Banquet 
. ve vo branches will hold a joint edu- 
ss ssion and banquet on February 8, 
»x Head Inn, Niagara Falls, Ont., 
M ie , lhe educational session will start at 
we with the following speakers and 
: 
r } ©. Mesle, “Silver Plating to Stand- 
U Pi fications” 
*) B. Hogaboom, Sr., “Bright Nickel 
F. Oplinger, “Copper Plating”. 
P. Griggs, “The War Influence on 
ng and Plating of Metals”. 
ire $2.00 (stag). 
Electrochemical Society 
D : Spring meeting of the Society will be 
Hotel Cleveland, Cleveland, Ohio, 
Any 6-19. 
| R. S. Mackie is chairman of the society’s 
Mills mmittee. A feature of the meeting 
m e a visit to Nela Park, headquarters of 
ral Electric Company’s Lamp Depart- 
Obituari 
Hot 
Col. Jos. H. Hansjosten 
re 
lhe industry was grieved to learn of the 
of Col. Joseph H. Hansjosten, who 
a heart attack on December 15, 
- 1940, at the age of 66 years. 
r-Bow 
a 1) 
ire 
Joseph H. Hansjosten 
: | been ailing for the past four years, 
M ible to work until the Friday pre- 
death. Mr. Hansjosten was the 
VV 3 : Supreme President of the American 
; iters’ Society, and was interested in 
ng industry through almost his en- 
ng life 
Frank B. Hamerly 
B. Hamerly of Aurora, vice presi- 
the Independent Pneumatic Tool 
4 
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.... meets the pace set by production 


[-EAVIER production schedules must 
be met by all departments ... or 
deliveries are disrupted, customers 


dissatisfied. 


Leading companies have solved that 
problem with Abbott Burnishing Bar- 
rels. That is the practical, profitable 
way to keep finishing output in step 
with the rest of the organization. 


Low cost, fast production, uniform re- 
sults. Those advantages are reported 
by customers whose installations range 
from one to twenty Abbott Barrels. 


The high, narrow body confines the 
load within a vertical area. Pressure 
of the burnishing materials is directed 
on the work—none is wasted. That 
concentrated pressure is the backbone 


of successful burnishing. 


Tell us about your problems of finish- 
ing small, metal parts. Send us a sam- 
ple or two so that we can make defi 
nite recommendations. For many com- 
panies, this free service has been the 


first step toward lower finishing costs. 


THE ABBOTT BALL COMPANY 





1046 New Britain Avenue 
HARTFORD, CONNECTICUT 


Rely on | for Burnishing and Cutting-Down Barrels 


ABBOTT {for Burnishing Balls and Materials 





Company of Chicago, died November 27th 
of a heart attack while inspecting the 
company’s plant at Los Angeles, Cal. Mr. 


troit for many years, both in plating and 
consulting work. 
Those who knew him agree that the plat- 


Hamerly was 53 years old. He had lived ing industry has lost one who was always 
in Aurora, where the company has a willing to help a fellow-member and one 
plant, for the last 28 years. His home who always looked on the bright side of 
was at 82 South 4th Street in the suburbs. life. Mr. Lovering contributed to the early 
He was the husband of Mrs. Mable issues of Metal Industry—Theodor Eich 
Hamerly and the father of Joseph staedt. 


Hamerly and Mrs. Harry Callahan. 





Personal 


Edwin G. Lovering 





Edwin G. Lovering, well known in the 
electroplating industry, died the latter part Richard F. Teeling has been promoted to 
of November in Jackson, Mich. He was a assistant sales manager of the N. J. Division 
native of Massachusetts, and started in the of Manhattan Rubber Mfg. Division. Rav- 
plating business when a boy in a bicycle bestos-Manhattan, Inc., Passaic, N. J. Mr. 
factory in that state. He later had charge of Teeling has spent 28 years with the company, 
the plating plant of the Buick Motor Com- 
pany at Jackson, Mich. He worked in De 


and in recent years, on special assignments 
in the rubber manufacturing field 
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New Improved 


LUSTREBRIGHT 
BRIGHT NICKEL 
PROCESS 


ELIMINATES COLOR BUFFING — RE-CLEANING RE-RACKING 
PRODUCES AN IDEAL BASE FOR CHROMIUM 
NO SPECIAL SOLUTIONS OR CHANGE IN EQUIPMENT REQUIRED 
A SUCCESSFUL, PRACTICAL PROCESS. 
EASY TO CONTROL—LOW IN COST. 
Uniform results obtained in still tanks, automatic machines or mechanical barrels. 
Excellent for zinc die-castings. Any cold nickel solution of standard formula will with the 
addition of NEW IMPROVED LUSTREBRIGHT give brilliant, lustrous, adherent deposits. 
Guaranteed not to harm plating solution or cause plate to peel, become brittle or produce 
streaky deposits. Illustration shows unbuffed deposits produced in same solution before 
and after addition of NEW IMPROVED LUSTREBRIGHT. Write for complete information. 


Ww. C. BRATE COMPANY 


ALBANY, NEW YORK 


When BESTit' 
FELT 


Companies that make their prod- 
uct look worth the difference to 
the buyer use Paramount Brand 
Felt Polishing Wheels to polish 
the base metal, knowing that to 
have the best finish, you must 
slart right, which means, Para- 
mount Felt Polishing Wheels, 

Ask Your Supplies Salesman 

for PARAMOUNT BRAND 


WINCHESTER 

MASS + 
nl a is L ESTABLISHED 
Co. 1824 











KREIDER Centrifugal DRYER 


For Drying All Types of Plated Work 
and Lacquering Small Parts 


Up Production ... Cuts 
Improves Quality 


The new Kreider Centrifugal Dryer 
reflects our many years’ experience 
in this field. It is the result of our 
engineers effort to produce the best. 
Although unusually simple in design 
and easily operated by one man, the 
Kreider Dryer speeds up production 
and improves the quality of the work. 

An auxiliary steam heating unit 
can be supplied as standard equip- 
meat when drying parts which have 
a tendency to retain water and addi- 
tional steam is needed in the drying 
operation. Reversing drum switch is 
supplied on all dryers. 


Write for Complete 
Specifications and Prices 
DELLINGER MANUFAC- 
TURING CO. 

27 North Prince Street 
Lancaster, Pa. 


Speeds Coste .« « « 








METAL FINISHING, 





—_ 


Business Item: 





Du Pont Company Manufact 


Potassium Cyanide 


It has been recently announced t} 
R. & H. Chemicals Department of E. I. 
de Nemours & Company, Wilmingtor 
have begun the manufacture of pot 
cyanide, The development was prompt 
current U. S. needs, and the urge: 
national self-sufficiency. American raw 
rials will be used exclusively. 
Potassium cyanide is important i: 
treating and in electroplating. It is als 
in engraving and lithography. 


Metaplast Corp., have announced r 
of their offices and laboratory, on th 


hirst 


of the year, from 244 Sth Ave., New York, t 


205 West 19th St., New York. The c rpora 


tion market a process for plating upon 


tics and other non-conductive materials 


Foote Mineral Co., 


4041 Ridge Ave., Phila 


2 


delphia, Pa., has announced that Otto Kess 


ler, has joined the company’s organizat 
Mr. Kessler, a engineer and 
many years with the General Chemical ( 


chemical 


most of 
the 
Foote Mineral Company. 


will devote his time to product 


problems of chemical division 


{del Precision Products Corp., 231 S. Oli 


Ave.. 
for a one-story addition, about 27,000 sq 


Burbank, Cal., has let general contract 


floor space. Cost close to $75,000 with equi] 


ment, The following departments 
pickling, cleaning (alkaling 
greasing (solvent) ; anodizing. The prir 


erated: 


base metals used are steel, brass, bronze 
aluminum. 


General Motors Corp., have contract 
the Vetals 
Bldg., 


Union 
Indianapolis, Ind., for the us¢ 


Protection Corp., 


latter company’s U. S. Patent No. 1,645,92 
commonly known as the reverse current pl! 


| 


ess of hard chromium plating. This process 


will be used by General 
gram of hard chromium plating as 
of salvaging worn machine parts and 
creasing the life of dies, gauges and n 
This program, originally 


duction 


tested on a 
General Motors ( 
their Delco-Remy plant, is now bei! 


basis by 


tended to other plants operated’ by 
poration, 


Courses In Electroplating & 
Metallurgy 


Electrochemis! 
East Fourth 


The Institute of 
Metallurgy, 59-61 
York City, will offer specialized 
in the field of electroplating and 
1941. Registration 
held for the Spring courses from | 
6th to 10th 
first class meeting will occur on 


7th. The 


otre 


lurgy during 
g 


February inclusive 


following studies will be 


Electroplating I. 


This course is designed to give | 


January. 


Motors in its pr 































































































tr a knowledge of the ways and 
obtaining better deposits by ap- 
‘~ e ear scientific your te of You SHOULD USE 
nistry to electroplating. One hour ’ ’ 
vening will be devoted to a lecture F | | [ | f 4 
eoretical aspects of the subject 
he - und one half hours will be spent een OR Oe OR 
ut ' oratory where the student will 
Ki Dr principles set forth in the lecture. Nickel Plating Solution 
a C nickel, zinc, cadmium, chromium, 
by s |. | brass will be deposited from l. If you plate ZINC or ALUMINUM DIECASTINGS. 
oF 3 olutions. While plating the above 2. If you wish to cover complicated shapes. 
" bee ne factors governing the character 3. if you plate articles made of several pieces soldered together and 
- 1 : want to cover the solder. 
§ posit such as current density, tem- ONE bath for ALL types of WORK or METALS 
at * i _ pH, etc. will be noted, Other 
ed Pik xperiments will include throwing power, S$ T A N == Oo _ L oe A D 
cis lectrode potential, addition agents, 
br . of solutions, anodizing and color- A new bath plating a tin-lead alloy. 
£ . ninum, corrosion tests, etc. After Corrosion resistant. 
“a e complete the student will prepare Ideal for parts which must be soldered. 
“4 SS standard solutions and make _— . all 100% current efficiency. 
% portant constituents of the above 
¥ pla os the Tuesday and Wednesday, ZIALITE CORPORATION 
i = 7 (0 P. M. Prerequisite: Electroplat- 143 Exchange Street Worcester, Mass. 
g s |. or its equivalent. Dr. Young and 
» \ K evich 
1a 
Metallurgy Il. (Metallography): 
a | ourse is designed to teach the stu- THICKNESS TEST 
: paration of metallographic samples 
roscopic examination. Various sam- for 
E different metals and alloys will be CADMIUM 
etched, and examined under the 
pe. The detection of faulty alloys COPPER 
etals will be stressed. Dr, Young 
# Mr. Klinsevich. Tuesday and Wednes- ZINC 
: 3 0-11:00 P. M. Fee: $25.00. TIN 
: a Research II: es 
sy This course is designed to give the prac- Hull & Strausser Method 
de . ctrochemist a chance to investigate —--— 
net % problems in his field. One half hour per A rapid reliable method for de- 
week is devoted to a conference with the termining thickness of deposit. 
tor in which the method of attack is 
1 out. The remaining time is spent in Write for Leaflet 
iboratory where the student applies 
3 knowledge and technique to the solving KOCO I} I CO) 
a { problems which arise in such an _ in- of , - 
A : stigation. Tuesday and Wednesday, 7:00- 4720 S. CHRISTIANA AVE. 
~ q 11:00 P. M. Dr. Young. Fee $30.00. CHICAGO 
Industrial Microscopy IIA: 
pre r' yurse is specially planned in photo- 
- rographical analysis, general microscopy, 
struction on the metallographic micro- KEEPING PLATING SOLUTION 
scope. Subjects covered include the prep- 
aration of materials and the proper selec- CLEAN & PURIFIED 
tion of optical equipment, methods of illum- 
, » ‘nation, control of glare, illumination by 
. nt light, and the use of color filters, Is not really a problem and involves very little expense, if you have 
: nethods of particle-size determina- filter equipment of the proper type & size for your particular require- 
etermination of refractive index, ment. 
, oy sn ite er “ pease Therefore, extreme care should be exercised in selecting a filter for 
g1 i with respect to its relative refrac- : z 
lex. Work with the uelariai erred your plating department. Be sure that you get a filter that is really 
polarizing 1 ae 7 : ; vel 
ry also be arranged. Mr. Shillaber. “LEAK PROOF” & “CORROSION PROOF” and one that has ample 
New = luit ind laboratory fees, $55.00, Hours “filter area” & “sluge holding capacity”’. 
d ranged and announced later. | Our modern “Closed Type” pressure filters are the result of many 
B: a ey be arranged if de- years of experience in the filtration of electroplating solutions. 
i or further information call Dr. 
ary : Young, ORchard 4-1778 or FLush- Tell us what solution you have and approximately what size tanks, and 
4 For men outside the New York we will be glad to offer specific recommendations. 
1ary - ecial course has been written on 
P ee es is 
of chemistry and electroplating INDUSTRIAL FILTER & PUMP MFG. CO. 
a »e obtained by | 
- Dr. Young, Box 292, Flushing, 3017 West Carroll Ave., Chicago, Il. r 
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Magnuson’s Message for 194] | 


to Metal Fabricators and Manufacturers of Metal goods 
‘““PERMAG Cleaning Compounds will handle your 
Cleaning job with highest satisfaction and at low cost”’ 


adapted to present day mass 


PERMAG is 


big production program moving 


Keep its 
comes along, 
ty do that specif job LOO per cent 


Write us for a PERMAG demonstration. 


MEE 


MAGNUSON Prooucts fste* 4 


satistactory. 


production. 
quickly and smo¢ 


ythly. When 


MAGNUSON RESEARCH SERVICE solves it and a PERMAG Cleaner is made 


Tell us about your problem 


PAW MCRTC RSD 20507, Research | Service has brows 
a ae 


CoRPORATION 
HOYT & THIRD STS. BROOKLYN, N.Y. 


is helping industry to 
a tough cleaning job 


PERMAG 


I rough the answe 
in existence 
Ne ) ligation for ur 
Representatives, also Warehouses in principal cities of 
the U. S. 

In CANADA: Canadian PERMAG Products Ltd. Montre 

and Toronto. 











THE BOLAND SYSTEMS 





Sawdust Box Sandblast 
FOR FACTORY INSTALLATIONS 


Tanks, Coloring Rooms, Dynamos, Sawdust Boxes 





H. J. ASTLE & CO., INC. Este (Send for Catalogs) 118Orange St., Providence, Rhode Island 











For Maximum Throwing Power 
in CHROME PLATING 


s 


, \ 
* , ‘ ’ ‘ * 
Yi, f/f - 
i J WLLL. LLL. 
. 7 





Use the New and Improved 
MULTI -EDGE ANODE 


with 10 corners 


Study the cross-section view of this better, 
stronger anode! The ten corners give it 
greater throwing power and efficiency. Rein- 
forced ribs give it strength and rigidity. 

Measures 3” x %”—any length desired. 
Knife-edge or flat hooks, shaped to your 
specifications. Hooks are “burned in” by the 
homogeneous lead burning process, assuring 
aoeliite a ‘ctrical contact and conductivity. 

Each anode solution 
level. Extrusion process makes 








stenciled to show 


ind firm, 
Order from your Supply House 
direct to 


REPUBLIC LEAD EQUIPMENT CO. 


. R. Schlundt, Manager 
7928 Jones ek 





lead dense 


or write 


Cleveland, Ohio 








AA 


MODERNIZE 
WITH CROWN 


POLISHING 
AND 


ee ee ee 
EQUIPMENT 


IMPROVE 


TANK CONTROL 
with 
CROWN 
RHEOSTATS 





Clon e Comnplete i 


Rreostat § &. rf Supply CO. 


wri rie 
ipmer 


CHICAGO 


NICKEL SILVER 


Sheets — Rolls 


Phosphor Bronze, Bronze Gilding Metal 
Low Brass and Special Alloys 


WATERBURY ROLLING MILLS, Inc. 


Waterbury, Conn. 
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XL-516-EE is a clear metal 
lacquer, that may be hand 
sprayed and air-dried or ap- 
plied on automatic spray 
machine and force dried for 
a short time. Besides offer- 
ing a finish with valuable 
specific properties, its story 
is another saga of Zapon 


service. 


LAP 


Pitted against perspiration, flashlight cases used 
to come out second best. Two hours was the limi! 
before the best finish broke down under constant 
handling. So when quality-wise Winchester Re- 
peating Arms Company turned to making their 
line of brass and bronze flashlights, they asked 
Zapon for a real perspiration resistant finish. 


The answer was XL-516-EE clear finish which in- 
creased the hours of sweat resistance 45 times. 
But it took nine months of work and ingenuity. 
Since there is no adequate synthetic perspiration 
test we coated flashlights with the new finish and 
had our laboratory men carry them about their 
work and handle them until the finish broke 
down. 


As a result of this research, XL-516-EE stands up 
for 90 hours in the constant handling test. Better 
yet it has served without complaint for several 

years in the field, on thousands of flashlights. 
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ZAPON DIVIS! 
ATLAS POWDER ¢ 
Stamford, Cor 


INDUSTRIAL 
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Staining of Silver 


It is well known that electroplated silver and 
Sterling silver objects readily stain on contact with 
sulfide type materials, or free sulfur, forming either 
brown or black stains. Frequently, clear lacquer or 
enamel films are applied to the silver in an attempt 
to obviate this staining. Special materials have 
been developed that are relatively non-permeable 
to hydrogen sulfide. 
my 


The stains occurring on silver may be either of 
a general nature or isolated spots. The general tar- 
nishing occurs unduly rapidly when objects are ex- 
posed to sulfurous gases, such as from the burning 
of coal, fuel oil, etc. One of the chief causes for 
the isolated spot type of staining is the use of sul- 
fur-bearing paper. For wrapping either lacquered 
or unlacquered silverware, the sulfur content of the 
paper should be less than 0.0001“. Paper contain- 
ing higher quantities of sulfur may induce staining 
of the silver in from one day to several months. 
The paper can be analyzed for sulfur by either an 
evolution method or by a practical method, which 
consists in moistening the paper with distilled water 
and pressing it between two clean polished silver 
plates for at least 24 hours. Good paper will not 
cause any spotting on the silver within that period 
of time. 


Lacquer manufacturers have been held respon- 
sible for rapid staining of lacquered silverware, but 
usually the factors contributing to the stains are 
those outlined above, although there may be the 
remote possibility of the lacquer or enamel solvents 
containing sufficient quantity of sulfur or sulfur- 
bearing compounds to cause staining. 
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DEVELOPMENTS OF 1940 IN THE 


ORGANIC FINISHING FIELD 


By Walter R. Meyer, Ph.D. 


Editor, Metal Finishing 


The industrial finishing industry is 
playing an important part in the Na- 
tional Defense program. Organic fin- 
ishes are used principally for the fol- 
lowing purposes: 


Much of 


the material used in the rearmament 


- Corrosion protection, 


program must withstand outdoor ex- 
posure, and corosion resistant finishes 
are playing an important part in main- 
taining the life of armament parts. 

2. Identification of equipment. Dif- 
ferent colors are widely used for iden- 
tifying various types of shells, bombs 
and other materials. 
incon- 


3. Rendering equipment 


spicuous. The general use of organic 
finishes for camouflaging is well 
known. However, there has been an in- 
creased interest in the development of 
special varnishes for application to 
airplanes to render them difficultly dis- 


In addi- 


tion, dull finishes are used for sup- 


cernible, especially at night. 


pressing the reflection from smooth 
and polished surfaces. 

Extensive work has been done dur- 
ing the year revising specifications for 
preparation of the surfaces previous 
to finishing, specifications on finishes 
and methods for testing the same. 


Cleaning 


Finishes with good outdoor corro- 
sion resistance and long-life require 
that the surface preparation be com- 
plete. In this respect, cleaning is par- 
ticularly important and new equipment 
has been developed for solvent de- 
greasing of parts. Irregularly shaped 
objects frequently have been found to 
be expensive to clean by solvent de- 
greasing methods because of excessive 
drag-out. However, new machines 
have been devised for cleaning of cup- 
shaped articles, the machines employ- 
ing rotating baskets to empty the sol- 
vent from the recesses. 


48 


\ reduction in solvent cleaning costs 
is possible by the use of reclaiming 
systems and a special solvent still has 
been put on the market for the re- 
claiming, at a low cost, of such sol- 
vents as naphtha, benzol, paint and 
lacquer thinners. 

The developments in alkaline clean- 
ing materials have kept pace with the 
demand and several new materials 
were announced suitable for the clean- 
attack. 
Emulsion spray cleaning became more 


ing of aluminum, without 
widely used, particularly in cleaning 


previous to the phosphate coating 


treatments. In emulsion spray clean- 
The ma- 


teria!s consist of solvents with suitable 


ing, alkalies are not used. 


emulsifying agents and the mixtures 
are used in high dilution with water. 
They have proved to be particularly 
effective in removing smut by spray 
washing. 


Metal Surface Preparation 


Several lightweight portable elec- 
tric sanding machines were developed. 
The sanders feature the use of light 
alloy metals which reduce fatigue in 
handling the sanders. For disc sand- 
ing, a lightweight back-up pad has 
been developed in 7, 8 and 9-inch sizes, 
which has a molded plastic center with 
the flexing surface made of rope fibre 
bonded and molded to prevent separa- 
tion. 


Metal Surface Treatment 


It is becoming rather well recog- 
nized that a superior organic finish re- 
quires the use of a special surface 
treatment process, such as anodizing 
for aluminum and the phosphate coat- 
ings for steel. Treatments have been 
developed and are being used for mag- 
nesium alloys, zine alloys and zine and 
A material 
marketed for treatment of galvanized 


cadmium coated surfaces. 


METAL FINISHING, 


Wrinkle finishes being baked with 
infra-red lamps. 


(Courtesy, New Wrinkle, Inc., Dayton, Oh 


coatings previous to organic finishing 
involves the addition of the chem 
to the surface which is said to resu|t 
in a hard, inert etched surface, mak 
ing it particularly receptive to finish 
ing. 

A low cost non-electrolytic method 
of producing a hard, smooth and te: 
acious coating on aluminum was als 
announced. The solution for the p1 
cess is furnished ready for mixing wit! 
water, and the process is substantially 
a simple immersion one. Because o! 
the immersion nature of the process, 
complete coverage of treatment on th 
part is obtained. 


Infra-Red Finishing 


The use of the infra-red baking pr 
cess and special finishes for infra-red 
baking, spread rapidly during the yea 
The process involves the use o! 
radiated by electric lamps inst 
baking the parts in an oven. |! 
vantages and limitations of tl 
cess have now become well und 
The method is particularly us 
mass production work where 
of the same size and shape at 


Some types of infra-red la 


(Courtesy, Westinghouse Elec. & 


Bloomfield, N. J.) 
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’ it, but it is not suitable for 
ha products that vary greatly in 
dimensions. It is not ex- 
iat this method will supersede 


a king processes but will find a 
det field based on certain unique 
cl ristics. 

ilations have been developed 
for fra-red baking which include 
both undercoats—primers and primer 
surfa:es—and top coats in a full range 
of colors with no limitation as to lus- 
tre. Hammer effects, wrinkle effects 
and other finishes are now available 


for infra-red baking. In many cases 
speed schedules have been noticeably 
increased and in one for ex- 
the ordinary bake of 15 min- 
utes at 300°F. was lowered to 5 min- 
utes by the use of an infra-red lamp 
set-up. The process requires special 
heat lamps, which are offered in var- 
ious watt sizes from 250 to 1000 watts. 

The rated life of the new drying 
lamps is in excess of 5,000 hours. One 


case, 


ample 


lamp featured is a self-contained lamp 
in which a metallic reflecting coating 
is applied to the inside of a specially 
shaped glass bulb, thus protecting the 
reflector from dust, moisture and de- 
Its rating is 250 watts. 
Several companies have offered gold 
plated reflectors, with special devices 
for holding them, to the trade. Re- 
fectors featuring “Alzak” aluminum 


terioration. 


surfaces for reflection have been an- 
nounced. It is claimed that these 
specially treated high purity aluminum 
surfaces have nearly the same reflec- 
tivity as gold, and are more nearly 
permanent than gold. 


New Finishing Materials 


\lthough there was special interest 
in the development of finishes for in- 
fra-red 


nun 


mentioned above, 
ous other new products were put 


baking, as 


market for giving improved or 
more beautiful finishes. 


res ling 


A new finish 
metal has been 
ailable in copper, bronze, sil- 
other ornamental metallic col- 
use on a wide variety of pro- 
d de of metal and plastic. 
found that a marked cheap- 
cost of plastic materials could 
d by the use of cheap plastic 
‘ions which were subsequently 
with the color desired. This 
the development of special 
for adhesion to the plastics, 
materials are now available. 
ed effort was made to devel- 


‘tics capable of being baked 


beaten 


NIC FINISHING SECTION 


at low temperatures. Several new 
synthetics have been announced pos- 
sessing the desirable characteristics of 
synthetic enamels together with low 
baking qualities. Some of the other 
new products were: perspiration-proof 
lacquers for articles which are to be 
handled and must resist the corrosive 
action of perspiration; a line of white 
and colored enamels for stoves which 
will stand high temperatures and have 
good resistance to marring, hot grease 
and kerosene; aluminum baking and 
air drying synthetics, which are said 
to produce coatings closely resem- 
bling dull chromium plated surfaces; 
and a special abrasion resisting en- 
amel available in all colors for the 
treatment of concrete floors. 

A finishing schedule for the rapid 
application of wood grain on metal 
was devised. It consists of a quick 
drying primer which resists the grain- 
ing ink, and a top coat of air drying 
or quick baking clear lacquer. 

Chlorinated rubber base materials, 
both air drying and baking, were im- 
proved. A new line of air drying 
chlorinated rubber base enamels fea- 
tures dust-free drying in a few min- 
utes and hard overnight drying under 
normal conditions. Good adhesion and 
outdoor weather resistance are claimed. 

Clear coating materials developed 
have been numerous. This has been 
occasioned by the increasing avail- 
ability of new synthetic resins, sol- 
vents and plasticizers. 
ing material features high lustre, clear 
water-white appearance, good adhe- 
sion, flexibility and abrasion resist- 
ance, as well as fast drying. 


One new coat- 


The ma- 
terial is also stated to have good re- 
sistance to sulphur dioxide, sunlight, 
moisture, oil, grease and common 
chemical fumes. 

Shellac coatings are claimed to be 
improved by a new shellac fortifier, 
which is stated to increase the abra- 
sion resistance to more than four times 
that of the same shellac without the 
fortifier. Use of the fortifier is also 
stated to decrease the drying time and 
to effect a marked reduction in _per- 


meability to moisture. 


Enamel Stripping 


The increased use of high bake en- 
amels has resulted in increased difh- 
culty in stripping. Materials have 
been developed which strip most syn- 
thetic enamels satisfactorily, with the 
possible exception of certain high bake 
phenol formaldehyde materials which 


appear to be resistant to almost all 
chemicals, and which have been ap- 
plied to such objects as washing ma- 
chine activators. 

Caustic strips have been used for 
removing finishes from steel, but are 
not satisfactory for stripping finishes 
from such active metals as zinc. New 
strippers available enable clean strip- 
ping from zinc, aluminum and other 
active metals without attack. In addi- 
tion, pigment film is not deposited as 
is the case with alkaline stripping, thus 
obviating the necessity for hand wip- 
ing. Special alkali stripping mater- 
ials are available for Gilsonite japans, 
and for the stripping of lacquers and 
certain enamels. Stripping of finishes 
is particularly important in the air- 
craft field, especially of engine parts 
as the re-finishing operation is a per- 
iodic job in the proper maintenance of 
aircraft and thus, in aircraft finishing, 
stripping characteristics of the enamels 
used, must be considered. 

Equipment 


Spray Guns: Many improvements 
in spray guns were announced during 
the year. Two new guns for the spray- 
ing of flock were developed. The 
flock is made from finely cut rayon, 
cotton or wool, and is used to produce 
a velour or suede-like finish, which is 
sprayed on after coating of sizing ma- 
terial has been applied to the surface. 

One model of gun has an oil and 
moisture filter included in the handle 
of the gun, obviating any difficulty 





(Courtesy, The Electric Sprayit Co., 


Sheboygan, Wis.) 





Spray guns for spraying flock. 
(Courtesy, Paasche Airbrush Co., 
Chicago, Ill.) 


from dampening of the flock. 

An extension spray gun for painting 
surfaces beyond the reach of the 
marketed. The 


supplied in lengths up to 12’ 


operator was fun 1s 
, enabling 
wall and 
to climb. 

lo enable the 


sprayer to have the facilities of a cen- 


the painting of the average 
ceiling without havine 


Portable } quipment: 


tral dispensing system, a portable unit 


a tank 


provided with an electric motor driven 


has been devised. It contains 


mixer. 
larly 
short runs of standard colors. 
\ new Hr. portable air 
pressor has been announced, capable 
of delivering 4.55 C.F.M. at 45 pounds 


Four 


The unit is said to be partic u- 


wood for special colors and for 
com 
swivel 


the 


Several portable spray 


pressure rubber-tired 


casters enable ready removing of 
72 pound unit. 


painting outfits were made available: 


¢ ie . 
BX 


4 H.P. spray painting outfit. 
Courtesy, Binks Mfg. Co., Chicago, Il. 
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Portable air 
The DeVilbiss Co.. Tole 


f om pre Ssor. 


futomatic tube 
esy, Eclipse 
Newark, N 


Sprayer. 


one features a twin cylinder compres- 
H.P. motor with 
5.10 C.F.M. displacement and a spray- 
ing Other 
units of portable spraying equipment 


driven by 


“OT 


a ly, 


pressure of 10 pounds. 


of five different sizes were announced. 


futomatic Equipment: The cry to- 
day is for faster and faster spray fin- 
production, and that cry has 


been met by the development of ma- 


ishing 


chines and equipment, having capaci- 
ties far beyond that of the hand-oper- 
ited spray gun. 

Rotary spray finishing machines 
have been installed for doing as many 
as 3000 small lightweight articles an 


7] he 


the basic principle of rotating the pro- 


hour. rotary machine employs 
duct to be finished before one or more 
spray guns so mounted that the spray 
is properly directed to reach all ex- 
posed surtaces. 

Horizontal transverse machines have 
been developed for applying finish at 
the rate of 240 sq. ft. per minute on 
flat One 


facturer finishes 3000 camera parts an 


curved o1 surfaces. 


manu- 


hour: another does 1200 lamp shades. 
200’ a 


minute: shineles coated, two a second. 


Pipe is painted at a rate of 

One automatic spray unit built was 
for coating the inside and outside of 
steel tubes. 4” long and 1” in diameter. 
Another 


ing ovel 11.000 motor ends per eicht- 


unit was designed for finish- 


hour day. This unit was equipped 


with dual air coating stations for ap- 
plying primer and finishing coat, with 
the unit being used in conjunction with 
a continuous high 


ty pe temperature 


drying oven. 


Testing Equipment 


The non-destructive testing of the 
thickness of organic finishes has been 
made possible by the development of 
a magnetic testing instrument called the 
“Maene-Gage” The 
the loss of 
tion between a permanent magnet and 
the base 
tion as the thickness of the coating in- 


measurement is 
based on magnetic attrac- 


metal with decreasing attrac- 


creases. Instruments are readily cali- 
brated to suit various ranges of thick- 
nesses. 

\ new model explosimeter has been 
offered to indicate the presence of com- 
bustible gas without subjecting the at- 
mosphere to danger of ignition. 


\ portable 


primarily to test samples for compli- 


clossmeter, designed 


ance with specifications for gloss and 


to measure changes in gloss of surfaces 
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resulting from weathering, wear 


sion and 


announced. 


other 


treatments, 


ha 


Names of manufacturers or su 


of equipment or processes me 


review, 
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Veu 
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writing 
Street. 
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Unit for air painting motor ends 


(Courtesy, P 
Ci} 


aasc he 


cago, Til. ) 


firbrush ¢ 


Portable Glossmeter 


Henry 


Courtesy, 


1. Gardner 


La 


Inc., Washington, D. C. 


Combustible gas indicat: 


Vine 


Courtesy 


Pittsburgh, 


> Satety 


Pa. 
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Magnetic thickness gau 
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Courtesy, 
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Modern Organic Finishing of 


By The Maytag Co. Technical Staff 


Newton, lowa 


[his paper deseribes the selection and 
development of finishing materials and 
equipment for applying modern, high 
standard finishes to the Maytag washing 
machines. Tests for evaluating finishes 
are deseribed. The processing equip- 


ment is deseribed and illustrated.—Ed. 


\I l the 


Z ; dered to develop as nearly perfect a 


Maytag Laboratory was 


ishing machine finish as was _ pos- 
ble, it knew it had a job on its hands. 
[hat finish must not be thermoplastic, 
ist stand strong alkali, be practical- 
pervious to humidity and to salt 
spray and, of course, must provide a 
splendid lustrous covering for the en- 
tire machine. And—it must handle 
y isily in production. 
[he research toward the develop- 
ent of the new finish started at the 





same time as the engineering work was 
begun on the new Maytag “Master”, 
shown in Figure 1-A. The first prob- 
lem was to set up proper tests. tests 
which would go far past any of the 
actual conditions the finish might be 
expected to withstand in the field. The 
tests finally selected and developed 
were as follows: 


Salt Spray Test. This test consists 
of standing the panels in a rack at 
a 30° angle, using a spray of 20 per 
cent salt solution, at room temper- 
ature. Prior to going into the salt 
chamber the panels are scratched 
and observations made as to how 
far back from the scratch rust oc- 


curs. The duration of this test is 


200 hours. 
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Fig. J. Diagrams of finishing cycle for washing machine. 





istrations used in this article are through the courtesy of R. C. Mahon Co., 


Detroit, 


{ \ 
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Maytag Washing Machines 





Fig. 1-A. The _ finished product a 
gleaming, white, enameled 


washing machine. 


Humidity Test. The panels are 
placed on a wooden rack at a 25 
angle in an insulated cabinet. The 
atmosphere is kept at LOO per cent 
relative humidity, at a temperature 
of 115 to 120 F. 


observations are made for blisters 


During this test 
or any other failure. Duration of 
this test is 200 hours. 


{kali Test (6-hour Test) The pan 
els are placed in a 2 per cent alka 
line solution made up of 0.1 per 
cent sodium carbonate and 1.9 per 
cent of a good grade of soap. The 
solution is heated to 160 to 170° F. 
The panels are checked at regular 
intervals for discoloration, blister- 
ing, softening of the finish, or any 
other defect. 
els are run another set, 


Along with these pan 
placed in 
the same solution, same tempera 
ture, and these are removed at the 
end of 114 hours, washed. and al 
lowed to cool for at least two days 
before being checked for adhesion. 
gloss, and other qualities. 


Adhesion and Elasticity. A test 
which has played an important role 


51 


Fig. 3. Full length view of the 
painting and rust proofing 
equipment. 


in developing the Maytag finish, 
and which is still useful in demon- 
strating its superiority, has been 
the elasticity test. The apparatus 
developed in the laboratory for this 
purpose, is composed of a ball and 
socket. The ball is mounted so 
that it can be made to press into 
the socket at a fixed distance, there- 
by stretching the surface, as indi- 
Figure 11. This is also 
used as an indication of the ad- 
hesion of the finish, along with 


cated ir 


scratch tests, which are more or less 
standard with all paint users. 


{lkali Abrasion Test. This has been 
outstanding in the results produced. 
It was developed in its entirety in 
the Maytag Laboratory and con- 
sists as shown in Figure 12, 
of an arrangement whereby can- 
vas strips are drawn over the finish- 
ed panels. The strips are pressed 
to the panels by the use of 415 
pound weights. The canvas strips 
dip into a solution of 0.5 per cent 
sodium pyrophosphate kept at a 
temperature of 165 to 170° at all 


times. The test is run for a dura- 


Fig. 6. View showing the washers in 

the final coat oven. On exit from the 

oven, they pass through a cooling tun- 

nel on the roof before returning to the 
1th floor. 


Fig. 4. Hydro-filter type of 


spray booths. 


tion of 40 hours, and close obser- 
vation is made for the wearing of 
the finish, blisters, and other de- 
fects that can be expected from a 
test of this nature. 


Other tests of a general nature are 
roof exposure, where panels are ex- 
posed to atmospheric conditions, hard- 
ness test, using the Sward hardness 
tester; throughout all tests discolor- 
ation and gloss are observed closely. 
The valuation of the tests has been set 
up as follows: 


Humidity 20 per cent 
Alkali — 
Alkali abrasion 20 ” 
Original adhesion 16 
Original gloss 16 

Salt spray 8 


With the tests fully developed the 


next step was to obtain a finish to pass 


satisfactorily. Twenty-five manufac- 
turers were asked to submit samples, 
with knowledge of the above tests, and 
some 60 different materials were sub- 
mitted, but none were found acceptable 
in their entirety. In a short time, how- 
ever, with the aid of the company’s 


Fig. 7. View of the burner system 

and its control board. Both ovens are 

fired with butane gas direct. There are 

two burners for the prime coat and 
two for the final coat. 
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Fig. 5. As the parts leave the spra 
booth, they are returned to the roo} 
through the bottom seal as shown. 


laboratory, several finishes were « 
veloped which passed the tests satis. 
factorily. Up until this time no equi; 
ment had been installed and, since the 
equipment was to be completely ney 
and modern, a wide range was giver 
on selection of processing schedules 
and methods of handling the parts 
There were the problems of coatings 
metal preparation, rust-proofing, bak 
ing, and many others, which, when fi 
ally determined, formed the technical 
basis for the design of the new Maytag 
finishing system which is thought | 
be the best of its kind. 

Figure 1 shows completely the 
line and setup of the equipment. The 
parts are loaded at Station 1 and car 
ried to the roof, where they enter the 
alkali washing machine. Then int 
the two rinses, the rust-proofing solu 
tion, a third rinse, and a final chron 
acid rinse, before entering the dry-ol 
to be returned to the fourth floor anc 
receive the prime coat. 

Figure 3 is a full length view of t! 
painting and rustproofing equipment 
Its features are straight line travel, a 
tomatic stem regulation of all tanks 
pressure and temperature indicators 


Fig. 8. View of air heater 
coils are the non-freezing t) 
100 lbs. pressure steam jor 

air from 20° below to 60 


January, 








Large centrifugal fan which 
cashed and tempered air to 
room. One-ha!f of blower 
shown on right. 


















e d all pumps which with constant chem- 
satis ical and process control, produces a 
quiy = completely uniform and highly satis- 
e the [ME factory overall result. 

new fe Th spray booth as shown in Figure 
give Dy 4 is of the latest hydro-filter type, us- 


m 4 
sdules 4 ing the Mahon principle of flood sheets 

® and special spray arrangement to in- 

= sure complete paint removal before the 
4 ‘ir is exhausted to the outside. The 
n ft sy water tanks for retaining the sludge 
nical j are ol special design to fit require- 
laytag = ments rhe primer booth is 38’ long, 
ht t  ) with an exhaust capacity of 36,000 


ibic feet of air per minute. Spray 


“eh 


e€ oul equipment for five operators is pro- 
The vided. The final coat booth is 42’ long. 

d cat H) with an exhaust capacity of 40,000 
er the J cubic feet of air per minute, and spray 
1 int o equipment for seven operators, A 
solu. JE small color coat spray booth, 4’ long, 

iron of the same design, is located at one 
nd of the final coat booth. 

yr and nent fo 


Iry-off 


ue 


Equip- 
one operator is provided in 
this booth. In the photograph you 
primer booth on the left, with 
ihe tit oat booth on the right. 


Pura 


of tl 


yment 


fies 
‘thee 


Sans, 


el, a 
tanks, FF 
ors 


As the parts leave the spray booth 
returned to the roof through 


Line ny 


n seal as shown in Figure 5. 

me Here the parts are subjected to a 30- 

nute bake, at a temperature of 315 
l ire then conveyed out of the 


« hha 


it cooling tunnel and are un- 


Station 2, shown in Figure 1. 
are at this point placed on 
tray bank conveyors which pass 
points for unit assembly, 
minating at Station 3 as an 
unit and placed on the fin- 
ish hain. 




















ntering the spray booth the 

cleaned with naphtha and 
| lightly where necessary. 
enter the final spray booth 
their coating of special en- 
re passing on through to 
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Fig. 10. View of one of two exhaust 
fans above spray booth. 


the roof for final bake of 30 minutes 
at 300° F. 


Figure 6 shows the washers in the 
final coat oven. On exit from the oven, 
they pass through a cooling tunnel on 
the roof before returning to the fourth 
floor and station 4, where final trim 
is started before unloading the washers 
at Station 5. 


ers are carried on a series of chain 


From here on the wash- 


belt gravity roll conveyors through the 
final trim, inspection, crating, and to 
the car for shipment. 


Of special interest are the heating 
system, the air supply, and exhaust 
system for spray room. Also the 
paint storage and mixing room. 


Figure 7 shows the burner system 
and its control board. Both ovens are 
fired with butane gas direct. There 
are two burners for the prime coat 
and two for the final coat. Each burn- 
er has a capacity of 2,000,000 b.t.u. 
per hour. or a total of 8,000,000 





Fig. 12. View of alkali abrasion test- 
ing machine developed at Maytag. 
Canvas strips under pressure, wet with 
alkali solution, are drawn over panels. 





Fig. 11. Ball and socket tester for 
determining adhesion and elasticity 
of finishes. 


four times the operating load. This 
has given exceptional sensitivity in 
the control and made for faster come 
up time, and benefits greatly the con 
trol of shut-downs at noon and at 
night. It has never been necessary 
to empty the ovens at any time. The 
burners are equipped with the latest 
automatic lighting and safety control 
equipment, requiring very little super 
vision. 


The requirement of 80,000 cubie 
feet of air per minute to the spray 
room is controlled in a room directly 
above the spray booth. Here the air 
is brought into the Aerofin heaters as 
shown in Figure 8. These coils are 
the non-freezing type, using LOO 
pounds pressure steam, and have a cap 
acity for heating air from 20° below 
to 54 to 60 


the water wash as shown on the right. 


above, before entering 


Here the air is washed, passed through 
the tempering coils, and sent to the 
spray room through the large centri 
fugal fan shown in Figure 9. Both 
Figures 8 and 9 show only one half 
of the equipment. The temperature 
in the spray room is held at 85 to 90 
winter and summer, giving ideal spray 
ing temperatures at all times. The air 
passing into the spray room is then 
filtered through glass wool as shown 
in Figure 8. These filters remove any 
possible trace of dirt which might pass 
the water wash. 


Figure 10 shows one of the two ex 
haust fans directly above the spray 
booth, which are capable of removing 
slightly less air than that sent into the 
room by the air make-up fan, the rea 
son being that any air currents at open 
ing of the spray room are outward, 
allowing no dust to filter into the spray 
room. 


Another feature of interest, making 
(Concluded on page 62) 









Finishing Filing Cabinets 






and Allied Steel Office Units 


By Frank V. Faulhaber 


N this case the grainer who operates 
by transfer process on a contract 
better 


limited in equipment, than the plant 


basis is no positioned, when 


using its own limited assortment of 
graining apparatus. 

The management interested in this 
aspect of finishing does well when it 
considers the output as produced in 
other similar plants. By visiting var- 
ious shops and examining the varied 
work, in conjunction with pertinent 
consultation, we obtain a more compre- 
hensive idea of the varied character 
of workmanship turned out in this line 
of art. 
seeker in deciding what type of grain- 


Such venture should help the 


ing to employ in his own particular 
plant. 

There is a varied type of pleasing 
woods that can be simulated by the 
adept grainer, such as circassian wal- 
birch, oak, 


French burl, antique maple, bird’s eve 


nut, chestnut, cherry. 


maple, and what not. Considerable 
of the grained work is confined, how- 
ever, to bringing out effects in light 
and dark walnut and American wal- 
nut, and light and dark red mahogany 
and light and dark brown mahogany. 
In exceptional instances some custom 
er may ask regarding a marble effect 
or whether the grained finishes can be 
made to resemble some specific, pleas 
ing type ot stone. 


Suitable Graining Base 


Initially, the steel furniture to be 
grained is preliminarily prepared as 
are the standard finished lines, remov- 
ine all rust spots to provide a suitable 
Dust should be 
removed with a light dusting brush o1 
a clean tack rag. 


ized hand eraining work there seem to 


base for the eraining. 
Even for the speci il- 
be as many different methods and pro 


hand 


Each has his pet preferences and in 


cedures as there are erainers 


dividual method of applications. \ 


eood primer or ground coat can now 


o4 


This is the concluding portion of the 
article on finishing filing cabinets, the 
first part of which appeared in the Nov. 
1940 issue. 


Graining technique 


is discussed in detail 


be sprayed on. The priming coat 
should be lacquer resistant. 

Filing cabinets and most of the lar- 
ger and better grades of work usually 
will require filling of some kind. One 
or two coats of filler can be worked 
in and then baked and then smoothed 
down by hand or machine. Always 
the working surfaces should be kept 
free of dust. Some manufacturers of 
cheaper oflice furniture apply but one 
graining undercoat. Two coats, of 
course, are always better. 

Some finishers apply a ground color 
over a surfacer or priming coat; others 
prefer a combination baked ground and 


Whatever the 


graining grounds should be very fine, 


primer. choice, the 


of good hiding power, have even flow, 
It should 


have the true color of the wood to be 


and selected for adhesion. 


reproduced, considering its flatness or 
dull sheen, and have the quality of 
combining with the graining ink or 
stain. Naturally, too, all succeeding 
coats should enhance instead of de- 


tracting from the ground color coat. 


The Graining Ground 


The ground coat overlay may be an 
air-drying or a bake finish material. 
When this ground coat is dry, the sur- 
face may be given a light sanding with 
a very fine abrasive paper. The ground 
coats, when desired, can be low-baked 
it 175 deg. F. to 200 deg. F. 


hour, or air-dried for 24 hours. The 


for one 


same procedure can be set for baking 
the graining stain. Here, varnish mav 


be low-baked for two 


hours at ap- 
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L80 deg. F. o1 d 
hours. 


proximately 
for 24 
choice, a resin varnish may 
from 4 to 
when air-dried, or 200 deg. 


Irrespective f 
ployed, dry ing 


wise. 

For a double-purpose pri 
ground color coat, a baking erai) 
stain and two or three coats of 
ing varnish or clear lacquer car 
applied. When varnish is ap 
a clear coat, it may be baked at 
deg. F. 
nish should be hard, flow easily 
be print-proof. Where air-dry 
methods are in force, varnish can 


for about an hour. The 


be used, allowing the work to dry 
hours between coats, then letting t! 
work stand two to three days, the: 

bing and polishing. 

When a clear coat lacquer is 
plied, two hours should be allow 
for dry ing between coats, al d 
night drying before rubbing. 

For filing cabinets some shops « 4 
ploy an oil primer of neutral 
sprayed on lightly, thorough!) 
ing every portion, inside and oul, t 
baking at 275 deg. F. for two | 
The primer coat being r 
short in oil prepares for an easy s 
ing. This operation is favor : 
is vital that each defect in | 
and spotweld mark must bh: 
and a uniformly smooth surfa 
tained prior to the next « 
Many finishers maintain that 
ate priming coat is expedi 
not absolutely necessary. 


Overcoming “Lifting 


The putty employed is of 
base, but one drawback at 
that when the final coat of | 
applied, lifting of the grair 
In most instances this troul 
to insufficient drying. Too 1 
ty may be used. inadequately 4 
fore applying the next coat. 
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used in the graining color, 

ulty of lifting of the grain 
be overcome. 

line cabinets, some shops use 

ir-drying graining stain, elim- 

all difficulty of lifting or 

First, a coat of lacquer 

cround is overlaid. Drying 

¢ it of the 

yard, assuring a perfect sur- 

craining. Then the air-drying 

stain in paste form, of the 

onsistency as the oil graining 


eliminates much 


is put on. This can be reduced 
“ iter and will dry in about a half 
he [his material can be retarded 
wit special retarder. Or, the stain 


force-dried for ten minutes at 

n temperature of 150 deg. F., 

up with one coat or two of 
lacquer. 

Some grainers prefer an oil-base 

itty. baked on. No matter what 


methods are’ used, it is 


ma iais or 
always desirable that the metal sur- 
face be completely dry before apply- 
ing a succeeding coat. 

For graining, either water colors or 


oil colors can be used. Being in paste 
form, the graining stains or inks are 
reduced to the proper consistency for 
the particular work under hand. The 
stains are workable for a long time, 
but usually grainers prepare enough 

immediate needs, especially where 
there is a variety or only a limited 
amount of graining. 


Sey 


plant managers prefer to al- 
low more time for baking of the grain- 
particularly on the super- 
pes of steel office furniture. Or- 
ly the baking time for the grain- 


ing stains, 


iin is the same as for ground 
Sometimes the work is baked 
hours at 250 deg. F., 


pensive items. 


on the lar- 
More and more 
schedules, however, are being 
specially for the smaller units 
ere fast-drying methods and 

yutput are in order. Gener- 
proved materials conduce to- 
ster finishing all along the 
n line. 


Water Colors 


colors for graining have the 

t the graining can be done 
kly and easily, and the wa- 
eraining will not 
en baking. And the colors 
markedly unde 
ir varnish. 


colors 


clear lac- 


stration, to simulate a true 
color and grain, following 
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the application of a suitable mahog- 
any ground coat, specific materials can 
be Van Dyke brown, crimson lake, 
drop black and burnt sienna. A sponge 
or a cotton cloth can be used to exe- 
cute the sought design, seeing to it 
that the sponge is amply filled with 
the predominating drop black color. 
A mottler is used to bring out the lines 
naturally. While the graining stain is 
still wet, the use of a badger blender 
will serve to execute the natural char- 
When 


the initial graining colors are dry, the 


acteristics of real mahogany. 


surface and over-grain can be gone 
over with the same graining color, 
then stippling the work and 
blending ever so gently, so that the 
stippling will not stand out too pro- 
nouncedly. 


entire 


If oil colors are chosen for the ma- 
hogany grain finish. the paste stain is 
reduced to workable consistency with 
one part of linseed oil, three parts of 
turpentine and one part of japan drier 
to each part of paste. Some grainers 
use a greater portion of linseed oil and 
less turpentine, proportionally, some 
not even adding the drier, but the lat- 
ter is advisable since it hastens the 
graining and lessens if not entirely 
eliminating the lifting of the grain. 
Individually the grainers reduce the 
graining stains to suit their own par- 
ticular preferences and purposes and 
they all originate artistic characteristic 
effects. 


Graining Technique 


Occasionally the practice of wiping 
out the stain with a rag to bring out 
the natural growth of the wood, as fol- 
lowed by some grainers, tends to create 
an unrealistic and cloudy design when 
finished. It may almost simulate the 
natural wood, but not so well as when 
executing this growth with a brush and 
drop black. 

Some grainers use a wet and dry 
brush, applying the stain liberally and 
brushing out with the dry brush. Drop 
black in oil is ordinarily preferred, 
but drop black in japan is also ser- 
viceable. The procedure, for example, 
is to mix three parts of turpentine and 
one part of drier in a small vessel, 
squeezing a small portion of black 
from the tube on a steel plate; the 
brush is dipped in the solution and 
worked with the black very much like 
any artist as the expert hand grainer 
professes to be. The proper eraining 
brushes should be available to produce 
those delicately fine 


lines character- 
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istic of true mahogany. 

It seems there are no two hand grain- 
methods. It is 
much a matter of hand manipulation 
and some skilled artisans in this line 
achieve admirably superb effects with 
a peculiar set of methods and mater- 
ials_ while 


ers using identical 


another equally adept 
grainer applies an entirely different 
course, also turning out individualized 
superfine workmanship. 

When hand graining filing cabinets 
to resemble American walnut, a stain 
can be prepared consisting of 2 parts 
of turpentine, 1 part boiled linseed oil 
and a few drops of japan drier. Af- 
ter this is mixed, add Van Dyke brown 
until the obtained. 
This stain should be brushed on ever 
so lightly and evenly, so that the un- 
dercoat is still visible. 


desired shade is 


Applying the Stain 


Then with sponge or cloth apply the 
graining colors. Have in readiness 
some turpentine, also a little of drop 
black and some burnt umber. 


small 


Then a 
over-grainer can be dipped 
lightly into this turpentine and black, 
by means of palette or similar equip- 
ment, and then the desired figures or 
crotch grain can be worked in. The 
remainder of the work can be perform- 
ed with a 4-inch over-grainer, using a 
little Van Dyke brown or burnt um- 
ber, depending upon personal choice. 
The darker lines can be 
worked in skilfully with the over- 
grainer dipped in a little drop black, 
then toning down with a mottler brush 
and blending out 
blender. 


veins or 


with a badger 
methods can be 
achieve the effect of pores, An over- 
grainer or stipple brush will prove 
aidful. Some grainers rely on a check 
roller for this purpose, mixing the 
with naphtha, then 
manipulating the check roller, one with 
a brush attachment. 


Various used to 


graining color 
Care should be 
observed so that the right pore effect 
will result, and not take up too much 
color at a time on the brush. When- 
ever the color runs too freely, this ob- 
ject is sometimes negated. The pur- 
pose should be not to get too much 
color on the check roller. 


[here is also a variety of graining 


done by roller. 


transter or machine 


process. Some shops use rollers that 
already incorporate various figure im- 
prints on the surfaces. However, most 
plants use etched transfer or graining 


plates in conjunction with a 


smooth 








roller. For 


precise re production of wood graining 


composition printing a 
on steel, an etched plate may be a pre- 
pared panel of the actual wood, with 
etched. In 
this instance the wood plates should be 
treated with a weak solution of sul- 
phuric 


the surface imitationally 


acid to etch the pores deep 
enough to ensure sharp, clear-cut im- 
An alkali solution or mild 
acid solution will serve in place. 


pressions. 


Copper Plates 


ktched copper plates usually give 
the best graining results. These plates 
are more expensive and some plants 
have only a limited number. A cop- 
per plate is made by developing a 
photograph of the true wood to be 
simulated in conjunction with the 
etching process. In this case the true 
graining and other natural character- 
istics in the wood are exactly repro- 
duced in the negative and in turn trans- 
ferred to the copper plate. A wood 
panel or plate, although embodying 
various natural features of the orig- 
inal, such as knots, burls, and light and 
dark sap streaks, cannot be treated 
with the stain deftly enough to heighten 


these elements in the reproduction. 


By means of copper plates these finer, 
important details distinctly stand out 
in the completed grain work. 

The graining ink or paste, thinned to 
proper working consistency, is applied 
to the etched face of the plate with a 
scraper, working well into the impres- 
sions, covering all the details, but wip- 
ing the stain clean from the high 
places, so that only the pores and low 
{ smooth, soft 
roller is then carefully 
rolled over this inked plate. The aim 
should be to make one, steady, com- 


spots retain the stain. 
composition 


plete revolution, to absorb accurately 
On large, dif- 


ficult work sometimes two operators, 


the inked impression. 


one at each end of the roller, perform 
this transferring. 

The ink being imprinted on_ the 
smooth surface of the roller, the grain- 
er now transfers the roller to the pre- 
pared steel surface to be grained, deft- 
ly rolling it over the sround color sur- 
face. 

By means of various stencils, differ- 
ent designs or decorative effects can be 
superinduced by the same process, such 
as inlays or overlays when the man- 
agement desires to imbue the product 
with distinctively individual features. 


Whether air-dried or bake-fir 
the filing cabinets are now give 
or more clear finishes. These ec 
can be either varnish or lacque 
pending on the character of work 
either air-dried or bake-finished. 
plants striving for a high-quali 
ticle in all ways, the filing ca 
likely will now 


wash and polish. 


receive a final 


Quality Materials 


For steel office furniture it 
portant that only high quality en 
and lacquers be used, as the pr 
must naturally undergo severe 
ling and testing. Good steel 
furniture is expected to last for a num- 
ber of years, and hence sturdy, dur- 
Obi iined 
there may be a better insight into the 
real possibilities of the correct, di 
pendable finishes when the manag 
ment consults with different manufa 


able surfaces are desirable. 


turers regarding their respective finish 
ing materials, then following instru 
tions where their products are used 
Usually a representative will only to 
eagerly demonstrate finishing poten 
tialities, and otherwise assist in bring- 
ing about efficient performance. 


The Ideal ONE COAT Finishes! 


WEROUIGS LES 


Have quality, appearance, durability, . —< 


toughness and weather resistance 


Will satisfy the most exacting buyer of 
your product and cut your 


finishing costs 
* 


LINCO 
Outstanding 
Name For 
SYNTHETICS 
ENAMELS 
CLEAR 
AND 


Made in Black, White, Clear 


and all colors. 


For Full Particulars, write 


THE CLINTON 


Users of Clinco Wrinkle have no wor- 
ries as to ease of application, 
uniformity and baking 


COLORED 
LACQUERS 


oT 


AL 


COMPANY 


1210-1230 Elston Avenue 


Chicago, Illinois 
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‘ire Protection for Finishing Processes 





Carbon Dioxide Broadens Its Uses in the Metal 


Because of the large quantities of 
flammable liquids used in the prepar- 
ing and coating of surfaces, most metal 
finishing plants are highly vulnerable 
to fire. And because these fires can 
often get out of control and either de- 
stroy a factory or at least seriously 
cripple production, much thought and 
research has gone into this problem of 
fire protection in recent years. 

One of the most versatile and ef- 
fective of the recently developed fire 
extinguishing techniques involves car- 
bon dioxide, a gaseous extinguishing 
agent which has been adapted to fight- 
ing many types of industrial fires, par- 
ticularly where flammable liquids are 
involved. Its effectiveness is largely 
due to the fact that, like fire, it is 
three-dimensional in action, and thus 
can penetrate into crevices and past 


Finishing Industry 


By P. W. EBERHARDT 


Walter Kidde & Co., Ine. 
New York 


obstructions wherever fire may burn. 
Also, it can envelop and smother a 
liquid fire even though it may be run- 
ning down the side of a tank or down 
a stairway or shaft—a problem dif_i- 
cult or impossible for liquid extin- 
guishing agents. 

Carbon dioxide fire-fighting came to 
American industry after an appren- 
ticeship on the sea: First installations 
were on cargo boats where holds were 
flooded with clouds of carbon dioxide 
in event of fire, and on oil tankers, 
where curtains of blown 
across hatch openings to separate 
flames from their fuel and to cut off 
the oxygen supply. Then, a few years 
later, telephone engineers introduced 
the gas extinguishing technique to 
American industry. They used it to 
fight switchboard fires, for these deli- 


gas were 





2 


Use of a portable carbon dioxide unit on a store-room fire 


own in this photo. Employee blankets the burning surfaces with 
as, which penetrates past and around obstructions. Similar units 
are used to protect spray booths. 
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cate mechanisms are so allergic to 
moisture that they are covered with 
canvas jackets whenever a well-mean- 
ing fireman appears with a water hose. 
Today, portable carbon dioxide extin- 
guishers, with special nozzles designed 
for the purpose, are standard equip- 
ment in almost every telephone ex- 
change. After perfecting such port- 
able units, fixed systems for the pro- 
tection of concentrated flammable liq- 
uid hazards in industry were a natural 
development. 


How Systems Work 


To those who have never seen a car- 
bon dioxide system actually discharge, 
a description is in order. For ex- 
ample, a spray-room or oven is a con- 
centrated hazard on which a “total- 
flooding” system is generally used. 
“Total flooding” means that enough 
gas is stored in high-pressure cylinders 
to flood the entire room or space and 
provide an inert atmosphere from floor 
to ceiling. When the oxygen content 
of the air is cut from the normal 21% 
to 14% at which point fire 
in solvents, varnishes, etc. cannot ex- 
ist—all trace of fire is extinguished. 

When fire breaks out, the rapid heat 
rise sets off an automatic release which 
instantly opens the cylinder valves. 
From its own stored pressure, the car- 
bon dioxide rushes through discharge 
nozzles, instantly smothering all 
flames. By means of gas-operated 
pressure tips, doors and windows are 
quickly closed to retain the gas in the 
protected space. Other openings which 
cannot be closed -mechanically are 
covered by “screening jets” of the gas. 
Within a few seconds the oxygen con- 
tent of the entire room is below 14% 

-and the fire is out. 

Releasing this great volume of gas, 
which expands 450 times as it leaves 
the nozzles, also deserves and explan- 


or 15% 


57 























































ation, for it involves physical phenom- 
ena that prevented earliet adoption of 
carbon dioxide for fire-fighting. Be- 
cause of this rapid expansion taking 
place in ordinary cylinders and valves, 
freezing resulted. Special valving ar- 
rangements and syphons had to be de- 
veloped to permit complete discharge 
of the contents of a fifty, seventy-five 
or 100 pound or larger cylinder in a 
few seconds without danger of freez- 


ing, 
Estimating Gas Needs 


“Total flooding” arrangements simi- 
lar to the above are used on any en- 
closed hazard involving flammable 
liquids or electrical equipment. As a 
guide in estimating gas requirements. 
the following recom ndations can be 


used: 


Lp to 1,600 cu. ft. of space 

16 cu. ft. per pound of gas. 
Up to 4,500 ecu. ft. of space 

18 cu. ft. per pound of gas. 
| p to 50,000 cu. ft. of space 

20 cu. ft. per pound of gas 
Over 50,000 cu. ft. of space 


22 cu. tt. per p yund. 


This table is 


with the approximate character of 


based on liquid hazards 


gasoline which includes many la 
quers, so'vents, etc. Where flammable 
liquids that will burn with a_ lower 
oxygen content are involved, corres 
ponding increases in gas requirements 


ire made, 
Dip-tank Protection 


One common hazard in metal finish 
ing plants is th dip-tank and drain 
board, and a somewhat different ty pe 


of carbon dioxide system. called “lo 





> - sae” and 


rt 7" \= 


> — ry 


) 
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Fig. 2. 


dioxide syslems., used ol concentrate / 


Fixed “total flo din ; carbon 


— 


hazards im ene losed spaces. are usually 
sel up as shown in this diagram. {t 
the first wave of abnormal heat from 
a fire, the gas ts released automatical 


ly, and door and window trips oper- 


ate simultaneously to retain the gas. 
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Fig. 3. A fixed system is used here to 
protect a finishing plant store-room, 
with automatic detection to assure 
instant operation day or night. Be- 
cause fires in such Spaces are extreme- 
ly difficult to fight by hand, because 
of smoke and fumes and heat, such 
protection also safeguards lives. 


cal application”, is widely employed 
here. Foremost advantage of the meth- 
od is the speed with which tank fires 
are smothered, and second is the fact 
that the gas and snow puts out the fire 
without contaminating the lacquer or 
enamel in any way or requiring any 
clean-up. The snow particles evapor- 
ate instantly, and the dipping oper- 
ation can be resumed a few minutes 
after a fire. In this method of appli- 
cation, the discharge nozzles are us- 
ually directed toward the surface of 
the liquid, so that the gas quickly 
blankets the tank and drainboard and 
smothers the fire despite obstructions 
formed by parts and conveyor hooks. 

Similarly, ovens used in conjunction 
with dip-tanks can be protected by the 
same carbon dioxide supply, some- 
times with directional valves to shunt 
the gas supply to either point. Trip- 
ping the release valves may be auto- 
matic, manual, or a combination of 
both. Most widely-used automatic 
control is the rate-of-temperature-rise 
type, consisting of a sealed metal con- 
tainer located over the hazard and con- 
nected by tubing to the release mech- 
When fires occur, the sudden 
abnormal heat rise expands the air in 


anism. 


the container and trips the release. 
The automatic control system is vent- 
ed so that slow or normal heat in- 
creases do not trip the valve mechan- 


ism. 
Storeroom Fires 


One recent trend in inert gas protec- 
tion is its use to flood enclosed spaces 
where flammable materials are stored. 
These storage rooms where lacquers, 
enamels, thinners, etc. are kept pro- 
vide a difficult extinguishing problem 
in event of fire, for the heat is usually 
intense, fumes are dangerous, the cans 
and drums offer obstructions to liquid 
extinguishing streams while the ever- 
present possibility of explosion makes 
men timid about fighting such fires. 
Carbon dioxide systems, however, au- 
tomatically flood the room with gas 
without the need for human assistance 


METAL FIN 


or watchfulness, and becaus« 
three-dimensional action of th: 
instantly penetrates into crey 
between cans to smother every 
flame. 

Similar smothering systems a 
ly used in transformer and 
breaker vaults where flowing a: 
ing oil resulting from a failur 


equipment constitutes a serious | 


While ramped sills, fire-proo! 
tions and other precautions a 
able in confining such fires 
plants provide carbon dioxid 
tion in the form of “total flo 
systems. The complete dryness 
gas is particularly valuable 
trical fires because windings 


sulation are not damaged, and be: 
it has a higher dielectric strengt 


air it does not ground energized 
ment, 
Portable Units 


Portable 
guishers employ the same bas 


carbon _ dioxid 

of steel cylinder as do the fix 
tems, except that they are li 
weight and have hand operated 
opening and closing valves. Th: 
est size, a two pound, foot-lo: 
grip model has a trigger-va 
nozzle that can be aimed 

charged like a gun, while th 
sizes, ranging up to 100 pou 
acity, have hoses and flared d 
All of them can bi 


or wheeled to the scene of 


nozzles. 


where their gas blanket can b 
to fight the trickiest running 
ing fire, or flames in a maze 
or complicated apparatus. |! 
units, supplied by one, two 
fixed cylinders, are also used 
where fires might break out 
point, and on the motorized ! 
frequently used in large plant 
ties. They provide a larg: 
supply of gas ready for insta! 
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PAINTING SCHOOL 











=: Company, manufacturer of 








equipment, has announced 
School for 
. equipment users for the first 
= 1941. 


which is open to industrial 














f its Training 






































er painters, automobile refin- 








others interested in learning 














of spray painting and the use 





ray painting equipment, will 








company’s Toledo, Ohio, 














1) he start of each training period 
March id. 


Sessions 








20, February 17, 








iy 19 and June 23. 


ne week. each. 


ssible enrollment in the school 


















































Size of classes is limited. Be- 




















facilities for study available 











essions, the school always 














past, been well attended. 
« the school are offered the 
I special rates in Toledo hotels 
houses. These already have 
by the company. 
DeV il 
School may be obtained by 
DeVilbiss Company, 300 Phil 
\ Toledo, Ohio. 
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Coating Composition 


nformation about the 


s ent No. 2,220,152. C. R. Hill. 


\ protective coating 


mprising petroleum naphtha 
solution 2 oz. of rubber, 2 oz. 
ix and 3 lbs. of resin per gal 


i 


Corrosion Resistant Composition 


Vo 216514. D. Isenberg. 
ice-Proofing Products, Inc. 
\ corrosion resistant com- 
ning the following ingredients 
y the proportions given: 
i synthetic varnish 
ene glycol monoethyl ether 
pure gall obtained from fowl 
ch test alcohol 
iit liquid drier. 


ill imparts stability against 


coating by the corrosive ma- 


Protective ( wating 


Vo. 2,216,376. R. A. Rimmel, 
V/ B Suydam Co. Ov tober 7. 


tect) 


ive coating is produced on 


is pipes, wire, bars, strips, 
h leave the mill in a heated 
ching while at a temp. of 


pprox. in a substantially neu- 

wm temp. and containing an 

P m, having an oil phase, in 
I raw linseed oi! or boiled 
85 parts, oleic acid 8-12 
18-4 parts, triso- 
3-6 parts, octyl alcohol 
[he temperature of the ar- 


iamine 
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and the ar 
The pro 


tective coating develops upon evaporation of 


ticle is simultaneously reduced 


ticle is coated with the emulsion. 
the water phase of the emulsion. 


Preventing Occupational Sickness 


Preventing Occupational Sickness Caused 
by Solvents in Spray Lacquering. H. Ber 
tram. Farb. Ztg. 45, 296 (1940). 


of preventive measures in avoiding occupa- 


A review 
tional hazards. 


Borderline Emulsions 


Borderline Emulsions. H. Wagner. Far- 
ben Ztg. 45, 293-4, 307-8, 325-6, 343-4 (1940). 
Emulsified paints of the water-in-oil types 
can be divided into three classes with re 
Type A 
which is characterized by instability, Type 
B_ which is 
stability, Type ¢ 


gard to their behavior in storage: 
characterized by borderline 
which is completely stable. 


Type C is usually made with larger quan- 


tities of emulsifiers, such as soaps, than type 





B, whose preparation usually requires the 
simultaneous use of such emulsion assist 
fundamental 


ants as phenol. There is a 


difference in the role played by water in 
each of these types, particularly during the 


drying period of the paint. 
Lacquer Composition 


Composition of Nitrocellulose Lacquers 
and their Water Resistance. B. F. 
and Ya. P. Levit. Byull. Obmena. Opyt. 
Dakokrasochnoi. 34-38 (1939). 


The writers point out that one of the basic 


lyurin 
Prom. 


causes of corrosion and failure of paint films 
is their water permeability due to capillarity 
caused by evaporation of the solvent media 
The writers attempt to establish an equa 
tion which will give the water permeability 
of a given paint film. The equation: K 

VD/AT, where K is the constant of permea 
tion, V is the grams of moisture that 

through the film in T hours, D is the film 


thickness and A is its area. 






chemically resistant synthetic finish 
for all types of metal products... 
Extremely durable. Increases resistance 
to abrasion and other forms of wear 


WIDE RANGE OF BAKING TEMPERATURES 


A tough, mai-proof, 


SPECIAL UNDER COATS FOR ROUGH CASTINGS WHICH 
AIR DRY FOR SANDING YET MAY BE BAKED AS A COMPOSITE 




















EGYPTIAN FINISHES 


@ In addition to High-Bake 
N.F.R. we also make a 
complete line of clear and 
pigmented lacquers for 
standard and individual 
requirements. These are 
furnished for spray dip or 
brush application .. . Air- 
dry and bake. 


Ash {or details 








SECTION 


FINISH AFTER APPLICATION OF EGYPTIAN 
high-bake N. F. R. 


ONE COAT DIRECTLY ON SMOOTH METALS. 
NO PRIMING COAT NECESSARY. 


Ath for further information 


THE EGYPTIAN LACQUER MANUFACTURING CO. 


ROCKEFELLER CENTER 
NEW YORK 
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Quick Drying Enamels 
A new line of synthetic enamels that air- 
dry so hard in 24 hours that they will not 


“paper print”, is announced by Maas & Wald- 


stein Co., makers of industrial finishes, 
Newark, N. J. 
These new finishes, which are known as 


enamels”, have a_ chlorinated- 


They 


few minutes and become very hard over 


“Coprene 


rubber base. air-dry dust-free in a 


very 
night under normal application conditions. 


The 


change, 


hardening is not merely a_ surface 


as is the case with most air-drying 
synthetic enamels, but extends throughout 
the entire coating, thus making it resistant 
to handling, wrapping, etc. Similar har- 
dening can be obtained by 
| hour at 200° F, 


enamels are 


force-drying for 


Coprene clear, 


blac k, 


supplied in 
white, and colors, and also in silver, 


copper, and other metallic lustres. Accord- 
ing to the manufacturer, they have good 
adhesion, good _ resistance to outdoor 
weather and household chemicals, and re- 


color well. 
kinds of 


wood. 


tain their gloss, flexibility and 


They are suitable for use on all 


metal products, and also on either 


over a surfacer to produce a smooth finish 


or directly on the grain. 


Moisture Detectors 


Colloid Equipment Co., Inc., 50 Church 
St., New York City, announced the 
development of moisture detectors to deter- 


have 


mine whether the 


moisture content of sur 


faces to be finished, is sufficiently low to 
finishing. 
The use of the said 


to eliminate subsequent peeling and blister 


allow 
moisture gauges is 
ing of the applied finish because of moisture 
The 
ation is made instantly by pressing a needle 
to be tested. \ 
button is pressed or a knob turned and a 
dial 


sent. 


being trapped in the wall. determin 


electrode into the material 


indicates the degree of 


moisture pre 





detector to determine 


moisture content of wall before painting. 


Using moisture 


60 


The instruments are stated to be rugged, 


compact and They are recom- 
mended for testing such surfaces as plaster, 


brick, 


finishing. 


portable. 


concrete and wood prior to organic 


Nozzle with Square Spray 
Spraying Systems Company, 4021 W. 
Lake St., Chicago, Ill., have placed on the 
market, a spray nozzle called “Fulljet”, 
which is available in brass, though other 
materials can be specified. 


ye os 


Note 





Nozzle with square spray. 


The pipe connection is 14” 
acity 


male and cap- 
or 2.9 G.P.M. at 10 pounds 

The nozzle produces a full-cone 
spray with uniform distribution. 
nozzle can be furnished with 

pattern. The manufacturers 
report that it is of sturdy construction and 
has large making it 
proof. 

This various in- 
dustrial and chemical processes, gas wash- 


is 2.5 
pressure. 
square 
This 


round 


same 
spray 
passages 


almost clog 


nozzle can be used for 
ers—evaporative condensers. 


Water Wash Finishing Booths 


Paasche Airbrush Co., 1909 Diversey 
Parkway, Chicago, Ill., have announced 
their latest type of water-wash air finish 


ing booths, which may be had with water- 
wash for back, sides and at the bottom. The 
water-wash below shelf is a particularly de- 
sirable feature when shelf water-wash booths 
are to be used. 

The booth includes panels, a wash cham- 
ber, pan, 
nozzles, 


settling eliminator plates, non- 
strainer, float 
valve and the flow of water of 4 gallons per 


minute, per foot of booth width, providing 


removable 


clogging 





Water-wash finishing booth. 


METAL FINISHING, 


a cleaning and washing operation that 
97% efficient. 


These 
hazard; to effectively wash away 
and to prevent 
on rear and side walls, ventilating 
exhaust piping. The booths 
in all types and sizes. 


spray; 


in an 


Non-Patented Lacquers 


C. W. Haynes Laboratories, In 
field, Mass., 
ment of non-patented lacquers wl 
are selling in black with high gloss, sen 


have announced the deve 


gloss or flat finish. 


The lacquers are stated to be i equa 


quality to the patented lacquers with qua 


ities such as coverage, flexibility, adhesior 


moisture resistance and aging; and in a 


dition are stated to cost 


Automatic Water Drain 


The DeVilbiss Co., Toledo, 


announced a 


Ohio, ha 


new automatic water dra 
for use in compressed air lines. The dra 
is stated to be simple in construction 

available with 4 fitting 


known as Type HOD. 


assemblies. It 


The drain is said to automatically ren 
from the 
preventing 


air line or air recei 
from 


moisture 


water being carried 


the tool being used, thereby preventing rus 





Automatic water drain. 


booths are claimed to reduce fy: 
accumulatins solid: 


may be had 


Spring 


ch the 


considerably less 


January, 941 
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he 
ant. 

















ring a supply of air free of 


s operated automatically by a 
on of the main line air pres- 

variation of as little as five 

ficient for its operation. A 

al s provided for use in periods 
he n air line is not in use. 


for Spray Booths 


\ ni spray booth fan with guar- 

mance ratings has been placed 

th t by the De Bothezat Ventilating 

Equil Div. American Machine & 
Metals, | _ E. Moline, II. 

said to assure required pro- 





- This is 
inst the hazards of spray paint- 
ng ul all operating conditions. It is 
ted to be built to underwriters’ specifica- 
ns be corrosion-resisting and non- 
™ The motor is mounted outside the fan 
Dy housing on an adjustable base, and power 
tted by “V” belts through a vapor- 
f drive chamber. The fan wheels are 
lie-formed aluminum and blades are 
y removable for cleaning. 


Manufacturers’ Literature 


Fans for paint 
described in a _ recently 
bulletin of the De Bothezat 
Ventilating Equipment Div., American Ma- 

& Metals, Inc., E. Moline, Ill. The 


ins are stated to be non-corrosive and non 


, ; Fans for Spray Booths. 
2 sprav booths are 


sued 6-page 


parking and built to underwriter’s speci- 


orescent Lighting. Catalog No. 37 of 
Edwin F. Guth Co., 2615 Washington 
: Louis, Mo., is a recently issued 
blication giving helpful technical data and 
estions for problems, 


lighting using 
r 5 5 


Alzak” reflectors. 


tion on Finishing. Sherwin-Wil- 








ims Co., Cleveland, Ohio, have issued 

Fe Nol. 1, No. 1 of a magazine to be pub- 
j me ished every other month. The publications 

2 will cover developments in the finishing field 

® and will tell of the company’s contributions 
d ‘0 industrial finishing technique. Copies 

mean be ired by making inquiry under 

a pa ter-head. 

e 

.—— 


5} POSITION WANTED 


“luction Finishing 





Supervisor 


| H hnical study and experience 
- fi control, practical material 
esti 


ray motion technique, and 








time ost study, 
, 6 I need sprayer of finishing 
- mats ; i 
a mat wrinkles, paints, lacquers 
may ete. 28. Excelle 
I p.. <0. xceellent references. 
| — sition as Asst. Finishing 
, ia or 


r Demonstrator of Mater- 


Will travel. 


ials 
al iipment. 
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Sheet Metal Equipment. The Industrial 
Sheet Metal Works, 628 E. Forest Ave., De- 
troit, Mich., has just published an attrac- 
tive spiral-bound 
lustrating the various products the company 
manufactures, such as spray booths, drying 
ovens, and parts washers. 


catalog describing and il- 


The company not 
only manufactures these items, but also en- 
gineers the complete installation of them 
and furnishes all the other related equip- 
ment, such as heaters, fans, controls, con- 
veyors, etc. This service is also described 
in the catalog. 


Spray Booth Cleaners. Wayne Chemical 
Copeland & M.C.R.R., Detroit, 


Mich., have issued a 4-page folder describ- 


Products Co., 


ing the company’s materials for cleaning 


The materials are stated 
to permit easy removal of inflammable ma- 


paint spray booths. 


terials and to eliminate the building up of 


thick layers of organic finishes on the in- 
terior of spray booths. 


Synthetic Organic Chemicals. 


Carbide & 
Carbon Chemicals Corp., 30 E. 42nd St., 





New York City, have issued an attractive 
comprehensive reference book entitled, “Syn- 


thetic Organic Chemicals” containing data 
on the properties and uses of 142 industrial 
organic chemicals manufactured by the cor- 
poration. The book is a completely revised 
and enlarged tenth edition. 





Business Items 





The American-Marietta Co., has started 
construction at its Kankakee, IIl., plant of 
two new buildings to handle the rapidly 
increasing demand for the company’s pro 
200,000 
modernization and expansion program at 


ducts. The buildings are part of a $ 
Kankakee that was begun about a year ago 
and is designed to carry over a period of 
18 months. The figure includes buildings, 
equipment and improvements. 

One building is to house a new varnish 
and synthetic resin laboratory provided with 


modern research and _ testing 


apparatus. 





ene 


at he drum 
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S-M-O-O-T-H ... but TOUGH! 


After months of research and testing, the Stanley 
Chemical Company is proud to announce a new 
Aluminum Baking Synthetic . 
It’s a new coating for metals, so s-m-o-o0-t-h in ap- 
pearance, that it looks like dull chromium plate: 
so TOUGH that after long exposure to wear and 

eather, it still retains its original color and bril- 
Although developed as a spray 
Staney 66H-1307 Aluminum Synthetic is extremely 
well suited to dip application, with complete free- 
dom from streaks, runs, and i 
able for Air Drying ... No. 66H- 
five gallon testing sample TODAY. 


price. 


THE STANLEY 22 CHEMICAL CO 





Synthetics 


No. 66H-1307. 


finish, 


(Also avail- 
1515). Order a 
It will be billed 


Address Department “A”. 


SS @ 8 € ts. 6 F 
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The company will conduct 
more research on domestic oils 


To Meet Your the curtailed import of such « 


as china wood and perilla oils. 

— eae Hilo Varnish Corp. 42-60 S 

M ETA L { nome srooklyn, N. Y., have announced 
; - : i E. Templeton, has joined the s 


= L EA N | | G | : : | : representative Mr. Templeton 


3 the industrial trade in New 

i ae Eastern Pennsylvania. He yw 

NEEDS for eee i employed by Sherwin-Williams | 
the New York area and has 


laboratory experience, as well 


a position of field service man 


trial salesman. 

A Vapor-Spray-Vapor Degreaser in 
. b y pus & ‘ > S ) Le 
rk 

which a conveyor has been incor Leonard S. Pa er, who for a 
porated. Used for cleaning aircraft years has been superintendent 
»ng t / 
engine parts tion for Skilsaw, Inec., Chicag 

named Vice-President in Charg 
A through-type washer with mon 
orail conveyor designed for the ) 
sleaning of aircraft engines. In this leased. Mr. Parker has been assy 
washer emulsion cleaners are used the Skilsaw organization since 


ations, according to announceme 


brings to his new responsibil 
timate knowledge of the porta 
tool field. 


Harry G. Schoene, former sa 
the Sherwin-Williams Company 
appointed sales manager of the 
Company of Cleveland, a man 

Increased production .. . new types of pro industrial production finishes. 

duction necessitated by defense orders. . . Schoene was connected with 1 
will call for “speed-up” and change in your Williams Company for 20 years, s 
metal cleaning departments. The equipment line of produc tion finishes to mar 


in the Ohio, Michigan, West \ 


St. Louis territories. He is expe 


you will require must be engineered to han 
dle your work quickly and economically. 


The materials you will use must be of ; 
the raw-material, laboratory 


compounds, strippers and emulsion cleaners divisions of the paint industry 
especially suited to various cleaning jobs... handled 
The selection of Detrex Degreasers or Detrex will meet next year’s requirements for many 
machines for Alkali, Spirits and Emulsion of the country’s leading manufacturers. You, 
Cleaning .. . the use of stabilized safety sol too, will find Detrex the exact answer to your Finished Products Exhibit 
vents Perm-A-Clor and Triad or Triad alkali 1941 metal cleaning problems. 


proven quality. These are essential to an 
uninterrupted flow of work. 

a large volume of flee 
body business. 


Vaas and Waldstein Co., 43% 

Write for descriptive literature or free engineering consultation. Ave.. Newark, N. J.. are showing 

of many types of products finish 

: A - lt. latest developments in clear lac 

PRODUCTS quer enamels, synthetic air dryit 

Date) COMPANY ing enamels. The showing is f1 

to Jan. 30 inclusive from 9:30 A 
P.M. daily. Anyone interested 
finishes is welcome to attend. 


13009 HILLVIEW AVENUE © DETROIT, MICHIGAN 


Branch Offices in Principal Cities of US A In Caneda: Canadian Hanson & Van Winkle Co., Lid, Teronto, Ontarie 


Modern Organic Finishing of 
Maytag Washing Machines 
(Concluded from page 
control of the finish more nm 
fect, is the new paint storage and mit 


BY USING QUICK, SAFE ing room. In this room will b found 

an automatic heater ¢o main! proper 

E N T $a Oo N E temperatures, even in tl coldest 
BAKED ENAMEL STRIPPERS weather. New circulating | ks and 


pumps were installed, along 

enamel strippers cut actual stripping 

to MINUTES . . quickly and safe- 

d enamels of the urea-formaldehyde, 

ycerolphthalic anhydride and bakelite : c 

is many other long-oil of ja- vidual regulators on liqui 
mels Non-caustic, will not et a . _ 

p rapidly—rinse freely! for each operator. The s 


ter liquid pressure regulal 


ters, Master air regulators, 


handle prime coats, and fi 
Write TODAY for FREE SAMPLE and valuable ad- a. 


> . mn . ; | onstam 
vice for cutting your enamel stripping costs. 4 one or more colors. With t 
temperature of the room al 


le. by 


tents it has been entirely p bl 


» . o,6 ] the 
the use of viscosities, to « . 


NEW HA CONN spraying consistency of the 


all times. 
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